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CCK AND/OR GASTRIN RECEPTOR LlGANDS 



This invention relates to novel compounds that bind to the CCK and/or gastrin receptor 
with high affinity, to processes for the preparation of these compounds, and to their use in 
the treatment of certain disease states. 

BACKGROUND TO THE INVENTION 



Cholecystokinin (CCK) and gastrin are two members of a family of peptide hormones. 
They were originally discovered and described as agents acting on organs of the 
gastrointestinal system, CCK stimulates the contraction of the gall bladder and the 
release of digestive enzymes from the pancreas. Gastrin stimulates the secretion of 
gastric acid. More recently CCK has been found in the brain, indicating that it may also 
act as a neurotransmitter or neuromodulator. 

Both CCK and gastrin are biosynthesised as prepro-hormones. The biologically active 
peptides are then released after a series of post-translational modifications. In the case of 
CCK a number of active forms are produced which vary in the number of amino acid 
residues they contain. The smallest is a tetrapeptide (CCK-4) and the largest has 58 
residues (CCK-58). A variety of gastrins are also known, of which the 17-residue peptide 
(G-17) is probably one of the most important. Additionally both CCK and gastrin have a 
tyrosine residue which is found as both the free phenol and as the O-sulphate. All the 
biologically active forms of both CCK and gastrin share a common tetrapeptide amide 
sequence at their C-terminus. The C-terminal sequences of the two peptides are: 



. . . -Asp-Tyr*-Met-Gly-T 



(CCK) 



. . . -Glu- Ala-Tyr*-Gly-T 



(Gastrin) 



(Tyr* = tyrosine residue which is optionally O-sulphated; T = Trp-Met-Asp-Phe-NH 2 ) 



Apart from its actions on the gall bladder and pancreas mentioned above CCK also 
influences secretion, absorption and motility in the stomach and intestines, and causes the 
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secretion of pancreatic hormones such as somatostatin. In the central nervous system 
CCK appears to be important in anxiogenesis, analgesia and appetite regulation. 

Gastrin plays a fundamental part in the control of gastric acid secretion, although the 
precise mechanism by which this secretion is regulated remains in doubL Gastrin causes 
the release of histamine from the ECL-cells in the stomach wall. Histamine then 
stimulates the parietal cells to secrete acid. It is possible that gastrin can directly 
stimulate the parietal cells, but this in particular is a point of controversy. Gastrin also 
increases the blood flow in the stomach wall, but this might also be an indirect effect 
mediated by histamine, and exerts a trophic effect on the gastric mucosa. (For a more 
complete review, and leading references, see ret 1). 

CCK and gastrin interact with their target organs through specific receptors located in 
the cell surface plasma membranes. It is generally agreed that there are two different 
CCK receptors- The CCK-A (for alimentary) type is found in the peripheral tissue, and is 
the receptor which mediates the actions of CCK on the pancreas, gall bladder and 
intestines. It is also found in certain specific brain regions, where it might be involved in 
the control of appetite. The CCK-B (for brain) receptor type is more widely distributed 
in the CNS„ and is thought to be involved in anxiety and other central actions of CCK 
There is only one gastrin receptor type, found particularly in the stomach walL It appears 
to show very similar ligand specificity to the CCK-B receptor, and the CCK-B receptor is 
commonly used as a model for the less readily isolable gastrin receptor. 

There is evidence that this simple classification system is incomplete. Some tissues 
appear to have heterogeneous CCK receptor populations, with both high and low affinity 
sites, and there is some variation in ligand specificity for CCK-A receptors in tissue 
preparations from different organs. (For more details see ref. 2). 

A number of approaches to the discovery of CCK and gastrin receptor agonists and 
antagonists have been tried and have led to the development of a wide variety of structural 
types as pharmacological tools for the elucidation of the function of CCK and gastrin in 
vivo and as potential drugs (see Figure). 

Simple modifications to the natural peptide structures have provided peptides with 
unusual amino-acids as well as amides, esters and "reduced" and other pseudo-peptides. 3 
A group from Abbott Laboratories has shown that conformationally restricted amino-acid 
surrogates can give compounds of high affinity. 4 Other studies have restricted the 
peptide conformation by cyclisation between two amino-acid side chains.^ 



WO 93/20099 




PCT/GB93/00614 



Figure: Some Representative CCK/Gastrin Receptor Ligands 
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Tryptophan derivatives have been widely explored. The earliest compounds studied, 
e.g. benzoiript, were not very potent, but more recently disclosed compounds have 
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demonstrated better affinity 6 Perhaps the best example of this development is CI-988, a 
tryptophan "dipeptoid" from Parke-Davis. 7 

A group from Rhone-Poulenc has disclosed a number of compounds which have some 
analogy with the tryptophan analogues developed by Biomeasure but which lack the 
indolylmethyl side chain. 8 

Aspartic and glutamic acids have also provided important compounds. Again the 
original modest lead, proglnmide. has been overtaken by more recent developments ? 

Microbial metabolites are a traditional source of lead structures, and a number of 
compounds have been shown to have affinity for the CCK-receptor.IO Probab iy ^ most 
significant of these is asperiicin. It has inspired an enormous effort in the development of 
benzodiazepine derivatives as CCK ligands. This particular area is probably the most 
active single area of research into new compounds as CCK and gastrin antagonists. U 

A group from Lilly has published its findings on a series of quinazolinones which ate 
also inspired by the structure of asperiicin. 12 

A number of groups have disclosed compounds which can be broadly described as small 
heterocycles with pendant aromatic substituents.13 compounds may bind in a 

similar manner to the benzodiazepines. 

Cyclic nucleotide derivatives have been known for some time to be CCK antagonists 
The best is dibutyryl cyclic GMP, but its affinity for the receptor is only modest compared 
with other types of compound. * 4 

Finally, it has been demonstrated that some peptides and their analogues, which are not 
themselves homologous with CCK/gastrin, have some affinity for the CCK receptor. 
This has been shown in analogues of substance P, calcitonin-gene-related peptide and 
somatostatin. 15 
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DESCRIPTION OF THE INVENTION 

The compounds of the present invention are ligands with a high affinity for CCK and/or 
gastrin receptors. They can be represented by the general formula A-B-C in which A, B 
and C are summits as defined below and are linked by covalent bonds. It is presumed 
that the compounds of this invention achieve their potency by mimicking the C-terminal * 
tetrapeptide which is common to CCK and gastrin, but this is not necessarily always the 
case. The important features of A, B and C are represented schematically below as * 
general structure a: 
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B ^ ; ^ q 

in which: 

51 is an optional substituent group, but when present is a hydrophobic residue 

5 2 is a mandatory substituent, and is always an aromatic (including 
heteroaromatic) residue 

5 3 is also mandatory, and is generally a hydrophobic residue (but with the 
exceptions mentioned below) 

is mandatory, and is a hydrophobic residue 
S 5 is optional, and is generally a hydrophilic or polar residue 

L 1 - L 3 are linking elements (covalent bonds or chains of atoms) which are 
optional with the proviso that if S* is present then L 2 must be present, and that at least 
one of L 3 and L 4 must be present 

Exceptions to the above fall into two categories: 

when S 5 is absent S 3 can be a hydrophilic residue, and 

when B is a group such as a proline residue then L 3 can take the place of S 3 

It is not the inventors' intention that the above be regarded as a definition of the 
invention. It is intended to be an aid to understanding the key features of the compounds 
of the invention, and it will be used below as a guide in explaining the development of the 
preferred embodiments of the invention. The precise scope of the invention is defined in 
Claim 1 below. 
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In .general, then. A is a unit that can have either one or two hydrophobic residues 
attatched. When oniy one is present then it is an aromatic system, and A is a group such 
as tsubstituted)phenyl carbamoyl, indoleacetyi or isoquinoIinecarbonyL When both 
hydrophobic residues are present and the linking unit L* is absent then A mimics a 
blocked aromatic amino-acid such as BOC-tryptophan or benzoyi-phenylglycine. When 
L 1 is present then A is cyclic. The aromatic residue can either be pendant to this ring or 
fused to it, giving, for example, a phenylproline and an indoline respectively. In these 
cases S 1 can be absent or it can be any hydrophobic group, for example a BOC- or a 
benzoyl group. 

For subunit B there are three possibilities. When L 3 is present and L 4 is absent then B 
is analogous to an amino-aci(L or a residue that can mimic an amino-acid, such as. for 
example O-benzyl-threonine or its "reduced 1 ' isostere. When L 3 is absent and L 4 is 
present then B can be considered to be an N-alkyl amino-acid analogue. When both L 3 
and L 4 are present then B is cyclic. The ring can in itself constitute the hydrophobic 
residue S 3 for example when B is a proline residue. Alternatively, the residue can be a 
pendant group or, if it is cyclic, it can be fused to the ring of B, giving for example a 
substituted proline or an indoline respectively. 

For subunit C, if L 5 is absent then the subunit is analogous to an N-alkylated amino- 
acid (as was B with L 3 absent and L 4 present). In this case S 5 must be present, and 
mimics the backbone of the amino-acid. In some of the embodiments of the invention 
is extended and mimics a dipeptide chain. When L 5 is present S 5 can be absent, or if it is 
present it performs a function analogous to that just described. With L s present S 4 can 
either be pendant to the ring so formed, or it can be fused with it 

We have found that certain combinations of the above options lead to compounds with 
high affinity for the target receptors, and in some cases with high selectivity between 
receptor sub-types. The result of our studies is a group of novel compounds with 
pharmacological properties as good as. and often better than, CCK and gastrin receptor 
ligands previously described, which makes them useful in the treatment of certain 
ailments. These compounds are the basis of the present invention. 

Conceptually, the compounds of the present invention are derived from the amino-acid 
sequence of the naturally occuring hormones. The starting point of our investigation was 
an amide described by Martinez et aL {Int. J. Peptide Protein Res., 28, 529-535, 1986). 
We found that constraining the conformational freedom of the ester by cyclization gave 
compounds which retained some affinity for both CCK-A and CCK-B receptors. This 
key step is represented below. 




b 

Comparing the structure of the cyciised compound (b) with the diagramatic 
representation of the compounds of this invention (a) described above shows the 
following set of correspondences: 
S* = BOC 

5 2 = Trp side chain 

5 3 = Leu side chain 
= benzyl group 

= carboxymethyl group 
L*&L 4 absent 
L 2 t L 3 &L 5 present 

Further investigation demonstrated that potency was improved, particularly with respect 
to the CCK-A receptor, if the aromatic residue in S 4 was fused to the C ring (compound 
c), and that the BOC-amino group could be omitted. 




c 
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This leads to a first preferred embodiment of the present invention, defined precisely in 
Claims 19-20, in which: 

A is a fused heteroaromatic substituted acyl residue, or an N a -blocked tryptophan residue; 
B is a hydrophobic amino-acid residue, or a surrogate of one; 

C is a benzo-fused piperidine or pyrrolidine, further substituted with a carboxyl or 
carboxyalkyl residue, which can be blocked as an ester, or extended, for example, by 
acylating an amino-acid residue. 

In particular, this preferred embodiment of the invention includes; 
Ethyl (2R)-Hre^butyloxycarbony 
Ethyl (2SM-{(2S)-2-(/m-butyto^ 
dihydroindole-2-carboxylate 
(2R)-HIndole-2-carbonyi-phenyial^ 
(2RH-{(2S)-2-Ohdofe-2-carbonylam^ 
acid 

3-{(2R)-l-{(2S)-2-(Indole-2-c^ 
propanic acid 

(2R)-H(2S)-2-(5-Huoroindole-2-ca*^ 
2-ace tic acid 

(2RW-{(2S)-2-(5-CMoroindoIe-2^^ 

2- acetic acid 

(3R)-2-{(2S)-2-(Indole-2-carbonyIamino)-4-phenyibutano 
tetrahydroisoquinoline-3-acetic acid 
N-{(2SM-{(2S)-2-(IndoIe-2-carbonyIamm^^ 
acetylj-glycine 

3- {(2S)-l-{(2S)-2-Ondole-2-carbonylamxno)-4-phenyibutanoyl} 
carbonylamino } -propanoic acid. 

Further investigation revealed that deletion of the S 5 substituent in the compounds 
typified by c generally resulted in compounds which were more potent and selective for 
the CCK-A receptor (e.g. compound d). 
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This leads to a second preferred embodiment of the present invention, defined precisely 
in Claims 16- 18, in which: 

A is a fused heteroaromatic substituted acyl residue, or an N^-blocked tryptophan residue; 
B is usually a hydrophobic amino-acid residue, or a similar surrogate, but may also be a 
hydrophilic amino-acid residue, or a similar surrogate; 
C is a benzo-f used piperidine or pyrrolidine. 
In particular, this preferred embodiment of the invention includes; 

l-{fm-Butyloxycarbonyl-tryptophanyl-leucyl}-2,3-dmydroindole 
l-{(2S)-2-(te7T-Butyloxycarbonyl-tr^^ 

l-{(2S)-2-(3-todole-3-propanoylammo)-hexanoyl}-2^-dihydroindole 

l-{te/r-Butyloxycarbonyl-tryptophanyl-phenyManyl}-23-dmy(lroindole 

H(2S)-2-(rm-Butyloxycarbonyl-trypraphany^ 

dihydroindole 

Wfm-Butyloxycarbonyl-tryptoplmyH 

l-{Krr-Butyloxycarbonyl-tryptoplianyl-aspartyl}-2.3-dmydromdole 
Wterr-Butyloxycartonyl-trvptopb^ 

1- {terr-ButyloxycarrK>nyl-tryptophanyl-glutamyI}-2.3-a^ydro 

2- { /en-Butyloxycarbonyi-tryptophanyl-D-phenylalanyl }-lZ3,4-tetrahyoroisoquinoline 

2-{(2R)-2-(/m-Butyloxycarbonyl-trypiophanylammo)-4-phenylbutanoyl}-l^,4- 
tetrahydroisoquinoline. 

Modifications at the A subunit of compounds typified by structure c indicated that 
smaller groups could be employed without incurring a loss of activity. In particular, the 
replacement of BOC-Trp with an arylcarbamoyl residue fas in compound e) resulted in 
compounds which had high affinity for the CCK-A and/or CCK-B/gastrin receptor sub- 
types. 
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This leads to a third preferred embodiment of the present invention, defined precisely in 
Claims 2-7, in which: 

A is a substituted or unsubstituted phenyicarbamoyl residue (ue. L 1 . L 2 and S 1 are 
absent); 

B is a hydrophobic amino-acii or a similar suirogate; 

C is a piperidine or pyrrolidine which may be benzo-fused or may have a pendant 
hydrophobic substituent, and which is further substituted with a carboxylor carboxyalkyl 
sidechain or a derivative thereof: 

In particular, this embodiment of the invention includes: 
(3R)-2-[N-(3-Chlorophenylc^ 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-[N^3-Bromophenylcarb^ 
tetnihydroisoquinoline-3-acetic acid 

(3R)-2^<3-Methylphenyicari)amoyi)-0-ben2yl-threonyll- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[N<3-Acetylphenylcaitamoyi)-0-benzyi-threonyl] 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-[N-(3-Iisopropoxyphenylc^ 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-[N<3^yanophenyicarbamoyi^^^ 
3-acetic acid 

(3R)-2-|N-(3-CM)rophenyicarbam^ 
tetrahydroisoquinoline-3-acetic acid 

C3R)-2-[NK3-^MorophenylcarbamoyI)-0-ben2oyl-threonylI-l t 23,^ 
tetrahydroisoquinoline-3-aceiic acid 
(3R)-2-|TC-(3-ChloropbenyicarbamoyD^^ 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-[(2S)-2-(3-Trffiuoromethy^ 
tetrahydroisoquinoline-3-acetic acid 
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(3R) ; -2-r(2S)-2-(3-ChIorophenylcarbamoylamino)-hexanoyl]-l,2J,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[(2S)-2-(N-(3<:Morophenylcari)amoyl)-raeihylamino)-hexanoyl]-l,23.4- 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-[(2S)-2-(3.4-Dichlorophenylcarbamoylaraino)-^phenyibutanoyl]-l,2JJ,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2^(2S)-2-(2-Methylphenylcarbamoylamino)-4-phenylbutanoyl]- 1 ,2.3.4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[(2S)-2-(4-Me&yiphenylcarbamoylaniino)-4-phenylbatanoyl]. 1 ,2,3,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[(2S)-2-(3-Methoxyphenylcarbamoylamino)-4-phenylbutanoyi]-l,2^,4- 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-[(2S)-2-(3-<^orophenylcarbaraoylamino)-4-phenylbutanoyl]-l,23,4- 
tetrahydroisoquinoiine-3-acetic acid 

(3R>-2-[N-(3-CMoropbenylcarb^^ 

<3R)-2-rN-(3-Bromophenylcarba^ 

(3R>^[N-(3-Methyiphenylcarb^ 
acid 

(3R)-2-[(2S)-2-(3-ailorophenyicaitamoyiamino)-3,3-dimethylbutanoylJ-l,23,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[(S>a-(3-CbJorophenyicarbamoylamino)-phenyiaceiyl]-l,23,4- 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-[(S)-a-(3-Methylphenylcarbamoylamino)-cyclohexaneacetyl]-U3 t 4- 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-[(2S>3-(2-Adanmtyloxycarbonyiamino^2-(phenyicarbamoylamin 
1^3,4-tetrabydroisoquinoline-3-aceticacid 

(3R)-2-[(2S3R)-2-{3-Chloropbenylcarbaraoyiamino)-3-phenylbutanoyl]-1.23,4- 
tetrahydroisoquinoline-3-aceticacid 

(3R)-2-[N-(3-ChlorophenylcarbamoyI)-0-benzyl-thteonyl]-l,2^,4- 
tetrahydroisoquinoline-3-carboxylic acid 

(3R)-2-[N-(3-Bromophenylcarbamoyl)-0-benzyl-threonyl]-l,2J.4- 
tetrahydroisoquinoIine-3-carboxylic acid 

(2R.4S)-l-[N-(3-CMorophenyl(^amoyl)-0-benzyl-thrconyl]-4-phenylpyTO 
carboxylic acid 

f2R.4R)-l-Ptf-f3-Chlorophenylcarbamotf 
acetic acid 
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(2R4S)-l-(K-(3-CMorophenylcarbamoyI)-()-benzyl-thteonyI]-5-phen 
cart) oxy lie acid 

<3R)-2-[(2S3R)-3-Benzyloxy-2-(3-chloro^^ 
tetrafaydroisoquinoiine-3-acetic acid. 

The modification of the above structural types to give compounds with consistently hish 
affinity and selectivity for CCK-B/gastrin receptors was more involved, bnt could be 
achieved in two ways. The first originated in the discovery that by coiKtraininsr the 
conformational freedom of the A subunit with the introduction of lA the selectivity for 
CCK-B receptors was improved. This gain could be further improved by the introduction 
of L* to constrain the B subunit (as in compound f). The affinity and selectivity of these 
compounds was found to be maintained when was removed (as in compound gj 




HO 




This leads to a fourth preferred embodiment of the present invention, defined precisely 
in Claims 12-15, in which: 

A is a benzo-fused nitrogen heterocyclic acyl residue in which the nitrogen is substituted 
with a hydrophobic group (Le. S* L* and O all present); 

B is a hydrophobic amino-acid residue or a similar surrogate, which preferably 
incorporates some degree of conformational lestriction either through cyclization (as in f 
or by having a 3-amino-2-naphtfaoyI residue for B) or through N-substitution (as in g); 
C is a benzo-fused piperidine or pyrrolidine which may optionally be substituted at up to 
three positions. If such substituents are present then at least one is hydropfailic (for 
example a carboxyl or carboxyalkyl). 

In particular, this embodiment of the invention includes: 
(3R)-2-{N-((2RM-arr-Butyloxy^ 
tlroonyl}-l^,4-tetrahydroisoqumoIiner3-aceticacid 
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(3R)-2H(2S)-2-((2R)-l-;m-Butyloxycarbonyl-23-dihydroindole-2-carbonylarnino)-4- 

phenylbutanoyl }- 1^3.4-tetrahydn)isoquinoline-3-acetic acid 

(2R)- 1-{ (2S)-2-((2R)- l-«n^-Butyloxycarbonyia3-dihy(lroindole-2^arbonylamino)-4- 

phenyibutanoyl}-2,3-dihydroindole-2-aceticacid 

(3R)-2-{((2R)-l-ttrr-Butyloxycarbonyl-2J^ihydroindole-2<arbonyl)-valyl}-l,23,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{((2R)-l.rm-Butylacetyl-23^ihydroindole-2-carbonyl)-valyl}-1^3,4- 
tetrahydroisoquinoline-3-aceric acid 

(3R)-2-{ ((2R)- l-/m-Butyloxycarbonyi-2 t 3-dihydroifldole-2-carbonyl)-valyl }• 1,2 ,3,4- 
tetrahydroisoquinoline-3-carboxylic acid 

(3R)-2-{((2R)-l-/m-Butyloxycarbonyl-2J^ydroindole-2K:aibonyl)-isoleucyl}-l,2J.4- 
tetrahydroisoquinoline-3-aceiic acid 

(3R)-2-{(S)-a-((2RH-/m-Butyloxycarbonyl^^^ 

phenyiacetyl}-i^,4-teirabydroisoquinoline-3-aceticacid 

(3R)-2-{((2R)-l-fm-Botyloxycarbonyl-2,3^mydroindole-2K^onyl)-D-prolyl}-U3 f 4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{(2R)-H(2R)-l-fe/T-Butyloxyc^ 
dihydroindole-2-carbonyl }-l Z3,4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2-{(2RJS)-l-((2R)-l-tfir-Butyloxycarbonyl-23-dmydroindoIe-2-carbonyl)-3- 
phenyl-pynoIidine-2-carbonyl }-l A3,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{(2R,4S)-l-((2R)-l-/m-Butyloxycarbonyl-23-dmydroindole-2-carbonyl)^ 
pbenyltMo-pyiToUdine-2-carbonyl acid 

(3R)-2-{(2R,4S)-l-((2R)-l-/m-Butyloxycarbonyl-23-dihyciioindole-2<arbonyl)^ 
phenyitMo-pyrroHdine-2<arbonylH^ 

(3R)-2-{(2R,4R)-l-((2R)-l-rm-Butyloxycarbonyl.23^ydroindole-2-K^onyl)-^ 
phenylthio-pyiroUdine-2<arbo^ ^id 

(3R)-2-{(2R,4R)-l.((2R)-l-ferr-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)^ 
benzyloxy-pyrroUdine-2<arbo^ 

(3R)-2-{(2R,4RH-((2R)-l-rm-Butyloxycarbonyl-^ 
pbenoxy-pynBHdine-2<arbonyl}-l^^ 

(3R)-2-{(2R.4R)-l<(2R)-l./m-Butyloxycarbonyl-23-dihydroindole-2K^onyl)-4- 
phenyi-pynoUdine-2-carbonyl }- 12,3,4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2-{(2R,4SH-((2RM-rm-Butyloxycarbonyl-^ 
phenyl-pyrrolidine-2-carbonyl }- l^,4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2-{(2R,4S)-l-((2R)-l-rm-Butyloxycarbonyl-2^-dihydroindole-2K^onyl)-^ 
beii2yl-pyrrolidine-2-carbonyl }- U.3.4-tetrahydroisoqiiinoline-3-carboxylic acid 
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2-{(2R.5S)-L-((2RM-/m-Butyloxycato^ 

P3aroUdine.2<arbonyl}-lZ3,4-tetrahydroi^uinoIine 
Methyl <3R)-2-{(2RJS)-l-«m)-l-r^^ 
>Phenyi-pynoH<iine-2^^ 

(3R)-2-{(2R^SM-((2R)-l-/m-Butyioxy^ 
Pfaenyl-pym>Udine-2*a^^ 

(3R)-2.{(2R^SMK(2R)-l-rm-Butyloxyc^^ 
Ptenyl-pynoHdine-2«arto^^^ 

N -(<3R>2-{(2R^S)-H(2R)-l-ren-Bu^^ 

phenyl-pyrroUdine^arbonylJ-lZS^tetiahydroisoquino^^ 

(3R>-2-{(2R^SM-((2RH-Neopentylo^^ 

Ptenyl-pyiroHdine-2^^ 

(3R)-2-{(2R^SH-((2R)-l-IsopropyIoxyc^^ 

phenyl-pyiroUdine-2<arbo n yl}-UJ.4.tetn l hy«l ro is^ 

(3R)-2-{(2R^S)-H(2RM^yctofaexyto^^^^ 

PtenyI-pymjUdine-2*^^ 

<3R>-2-{(2R^S)-l-((2RM-(2-Ad^ 
PfcnyH>yrroM^^^ 

(3R)-2-{(2R^S)-H(2R)-l-*,r-But*^ 

P^^-2<axbonyl).l23,4.tett^ydroisoq^oUiK-3-^oxyUc acid 
(3R)-2-{(2R^SM-((2RM-fm^ 

PynoKdine-2*arbonylHZ3,4-te^^ 

(3R)-2-{(2R^S)-l.((2R)-l. te rf-ButyloxycarbonyI-2^.(iaydroindo^ 
PteayH>ynoHdine-2^bo^ 

N -K3R)-2-{(2R^S).M(2R)-l-,m-Buty^^ 
phenyl- pyrro Hdme^^ 

>H(3R)-2-{(2R^S)-H(2RM-^^ 
Pte*yH>yrroUdine-2^^ 

<3R)-2-{(2R4SH-((2R)-I-Neopentylox^^ 
PtenyH>yirofidine-2*a^^ 

(3R)-2-{(2R^SM-((2RM^yclohexyloxy^ 
phenyl-pynolidine-2-carbonylJ-l A3,4.tetrahydroisoquinoline-3-acetic acid 
<3R)-2-{(2R^S)-l-((2R)-H2-Adamaniyl)ox^ 
phenyl-pyTOtfdme-2*arboay^ 

(3R).2-{(2R^S)-l.f(2R)-I-a/T.Butyloxycarbonyi.2J-dihydroinctoIe-2^ 
phenyi-pyrrofidine^bonyU-U^tetnihydro-tenzWisaiu^^^ 
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(3R)-2-{ (2R.5S)- 1-((2R)- l-rm-Butyloxycarbonyl-2 J-dihydroindole-2-carbonyi)-5- 

phenyl-pyrrolidine-2-carbonyl }-l^J.4-teirahydro-ben2Wisoquinoline-3-acetic acid 

(3R)-2-{(2R^SVl-((2R)-l-terr-Butyloxycarbonyl-2^-dihydroindoIe-2-carbonyi)-5- 

benzyi-pyixoUdine-2K;arbonyl}-UJ,4-tetrabydroisoquinoline-3-aceri 

(3R)-2-{(2R^SM-((2R)-lwm-Butyioxycarbony^ 

naphtbyl)-pyrroHcline-2^;arbonyl}-1^.4-te^ 

(3R)-2-{(2S^RM-((2R)-l-w^Butyloxyca^ 

pbenyl-pyiroHdine-2K:ai*onylHZ3,4-te^ 

(3R)-2-{(2S,5R)-l-((2R>l-wrr-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-5- 
phenyl-pyrrolidine-2-carbonyl }- U3,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{N-Phenetbyl-N^(2R)-l-terr-butyloxycarbonyl-2,3-dihydroindole-2-carbon 

glycyl}-1^3,4-tetrahydroisoquinoiine-3-carboxylic acid 

(3R)-2-{N-3-PhenylpropyW(2RH-/err^^ 

carbonyl)-glycyl}- U^,4-tetrahydroisoquinoline-3-carboxylic acid 

(3R)-2-{ N-Benzyl-N-((2R)- l-ten-butyloxycarbonyl-23-dihydroindole-2-carbonyl)- 

gIycyl}-l^,3,4-tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-{N-Phenethyl-NK(2R)-l-/m-bu^ 

glycyn-1^3,4-tetrabydroisoquinoline-3-acetic acid 

(3R)-2-{N-3-Phenylpropyl-N-((2R)-l-/ert-butyloxycarbonyl-23Himydroindole-2- 

carbonyi)-glycyl}-U3.4-tetrahydroisc<iuinoline-3-acedcadd. 

(3R)-2-{ 3-{ N-Phenethyl-N-((2R)- l-terf-butyioxycarbonyl-2,3-dihydroindole-2-carbonyl)- 

amino }-propanoyi }-1^3,4-tetiahydroisoquinoline-3-acetic acid 

(3R)-2-{ N-Phenethyl-N-((2R)- l-ben2yloxycarbonyl-2.3-dihydroindole-2-carbonyl)- 

glycyl }- l^,4-tetrabydroisoquinoline-3-acetic acid 

(3R)-2-{N-Phenethyl-N^(2RH-i»ope^^ 

glycyl}-1.23.4-ietiahydrDisoquinoline-3-aceiic acid 

(3R)-2-{N-Phenethyl-N-((2R^l^clohexyloxycarbonyl-2,3^hydroindole-2-c^ 

glycyl}-U3,4-tetrahydroisoquinoline-3-aceticacid 

(3R)-2-{N-3^MorophenethyI-N-((2RM-^ 

carbonyD-glycyl}- U3.4-tetrahydroisoquinoline-3-aceuc acid 

(3R)-2-{N^2,Oxo-2-phenylethyl)-N^^^ 

carbonyO-glycyl}- 1^3.4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{N-(2-(3-IndolyI)ethyl)-N-((2R>l-rm-buiyloxycarbonyl-23KWiydroindole-2- 

carbonyl)-glycyI }- l^,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{N-Phenethyl-N-((2RW-/m-butyloxyc^ 

glycyl}-l,2.3^tetrahydro-benz[/]isoquinoiine-3-carboxyIic acid 
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(3R)-2-{N-PhenethyI-N-((2R)-I-rm-bu^ 

glycyl}-l^,4-tetrahydro-benz(ZJisoquinoline-3-aceiicacid 
(3R)-2-{N-Pivaioyl-N-((2RH-rm4mty^^ 

giycyl}-lZ3»4-tetiahydroisoqainoIine-3-acetic acid 
(3R)-2-{3-((2RM-*m-Butyloxycaibrayl-2^ 

naphtfaalene-2-^arbonyI}-1.2^,4-teiiahydroisoquinoline-3-aceac^ 
(3R)-2-{3-((2RH-fm-Butyloxycarbonyl-23^yto 

napfaihalene-2^arbonyl}-1^3,4-tetrahydroisoquinolme-3<arboxyIic 

(3R)-2-{(2R)-H(m)-iwm-ButyloxycaibonyM^ 

2^-dihycIropynoie-2^bonylH^3.^ 

(3R)-2-{(21L5S)-H(2RM-/m-Butyloxy(^bon^^^ 

phenyl-pyrroHdine-2-methylH.23Ate^ 

(3R)-2-{(2S)-2-((2R)-l-/Brr-Butyloxyeatbonyl-23^ydroindofe-2-acety 

phenylbotanoyI}-U3.4-tetrahydroisoquinoline-3-aceticacid 

N-{(3R)-2-{(2R^S)-l-((2R)-l.ten-ButyIoxycarbonyl-23-dihydroindole-2 

phenyl-pynolidine-2<arbonyl}.U3Atetrahydroisoqinno 

N-{(3R)-2-{(2S^R)-l-((2RH-teiT-Butylo^^ 

phenyl-pynoHdine-2<arbonyU^^^ 

^(3RV2-{(2S^M-((2RMwm-Butyloxycarbo^ 
pbenyl-pynoUdine-2K^onyl}^^ 

(3R)-2-{(2R^S)-l-((2RM-remButyloxycar^^ 

benzyi-pyrrofidine-2-carbonylH^^ 

(3R)-2-{N-2<:Morophenethyl-N^(2RM^^^ 

carbonyl>gIycyl}-l^,4-tettahydiDisoquinoline-3-aceticacid 

(3R)-2-{N-4^oropteiKAyI-N^(2RH-^ 

carbonyl)-glycyl}-lA3,4.tetrahydroisoquinoIine-3-aceticacid 
(3R)«2-{N-2-MeUioxyphenethyt-N^^ 

carbonyl^glycyl}-l^,4-tetrahydtoisoquinoline-3-acetic acid 
(3R>2-{N-3-Methoxypfaenethyl^ 

carbonyI)-giycyU-iaj,4-tetrahydroisoquinoiine-3-acetic acid 
<3R)-2-{N^Metfaoxypfaenethyl-N-((2RM-^^^ 

carbonyl)-gly(yl>-1^3Atetrahydroisc<iuinoIine-3-aceticacid 

<3R)-2-{N-PhenethyI-N-((2RH-te^^ 

gly<yl}-UA4-tetrahy<iro-bei^ 

(4RS)-2-{N-Pbenethyl-N-((2R)-I-rm4>^^^^ 

glycyi}-l^,4-tettahydroisoquinoline-4^aceticacid 
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(4RS)-2-{(2RJS)-l-((2R)-l-/m-ButyloxycaAo^ 

phenyi-pyrroHdine-2-(^bonyl}-lZ3,4-tetrahydroisoquinoli^ 

(3R)-2H(2RJS)-H(2R)-l-Cyclobutyloxycarbo^ 

phenyi-pyiroU(itoe-2^i)onyl}-lZ3^ 

(3R)-2-{(2RJSM-((2R)-l<:yciopentyloxycarbo^ 

phenyl-pynolidine-2-carbonyl }- iZ3.4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{(2R^S)-l-((2RM-Cyclopemyloxycarbo^ 

phenyl-pynolidine-2-carbonyl } - U3,4-teoahy(in)isoquinoline-3-carboxylicacid 

(3R)-2^(2R^S)-i-((2RM-(2-^Norbomyl)oxycarto^ 

5-phenyI-pynolidine-2-carbonyl }-U3.4-ietiahydroisoquinoline-3-carboxylic acid 

(3R)-2-{(2R^SH-((2R)-l<:yclododecyloxyca^ 

phenyl-pynolidine-2-carbonyl}- lZ3,4-tetrahydroisoquinoline-3-carboxylic acid 
(3R)-2- { N-Phenethyl-N-((2R)-l-n-propytoxy^ 
glycylj-l Z3,4-tetrahydroisoquinoline-3-acetic acid 

N-{ (3R)-2-{ (2S.5R)- 1-((2R)- l-rm-Butyloxycarbonyl-2 J-dihydroindole-2-carbonyl)-5- 

phenyl-pyirolidine-2K^(myO^ 

(3R)-2-{N-2-(2-Methoxyphenyl)ethyl^ 

2-carbonyl)-glycyl J- Ateoahydroisoquinoline-3-carboxyfic acid 

(3R)-2-{(2RJS)-l-((2R)-l-(3>Dimethylbutyl)oxycarbonyl-2J-(imydroindoIe-2- 
carbonyl)-5i>henyl-pynoUdi^^ 

acid 

(3R)-2-{ (2R^SM-((2R)- 1 ^yclohep^ 
phenyl-pynolidine-2<arbonyl}-l^ 

(3R)-2-{(2R£SM-((2R)-l-((lS)-«idi0-BoinyI)oxy^^ 

carbonyl)-5-phenyl-pyrrolidiiu^^ 

acid 

(3R)-2-{ (2RJS)- H(2R)- 1-(( IR^R JRJSHsopinocampheyl)oxycarbonyl-23- 
dmydroindole-2<arbonyl)-5-phenyl-pyrroUdine-2HarbonylJ-ia3,4- 
teirahydroisoquinoline-3-carboxyIic acid 

(3R)-2-{(2R^SM-((2R)-l.((lS,2SJSJR)-Isopinocampheyl)oxycarbonyl-23. 
<UhydroindoIe-2s^onylV5-phenyl-pynDUdine-2-carbonyl}-lA3,4- 
tetrahydroisoquinoline-3-carboxylic acid 

(3R)-2-{(2R^S)-l-((2R)-l-(33-Dimeihylbutyl)oxycaibonyl-2J-(lihy(lro 
carbonyl)-5-phenyl-pyrroUdine-2-carbonyl }- lX3.4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2-{ (2R^S)-1-((2R)- 1-( l-Piperidino)carbonyl-2,3-dihydroindole-2-caibonyl)-5- 
phenyl-pynolidine-2-carbonyl}- 1 23.4-tetcahydroisoquinoline-3-carboxylicacid 
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(3R)-2-{(2R^SM-((2RM^N<vclohexy^ 

carbonyI)-5-phenyl-pyrrolidii^^ 

acid 

(3R)-2-{ (2R^S)- H(2R)-l-(4-a/T-Butylcydohexyi)oxyc^ 

carbonyl)-5-pfaenyI-pyrroUcline-2H;arbonyl}-I.2J,4-tettahydro 
acid 

(3R)-2-{(2R£S)-I-((2RM-(2-cw-Me^ 

carbonyiV5-phiMyl-pynofi^ 

acid 

(3R)-2-{(2R^S)-l-((2R)-l-(2-mDw-MethyIcyciohexyl)oxycarbonyl-23^ydro 
carbonyl)-5-phenyl-pyroHto 

acid 

(3R)-2-{N-PBenethyMtf-((2RMK3^ 
carbonyl)-^ycyi}-I^Atettahydroisoquinoline-3-acetic acid 
(3R)-2-{(2R£S)-l-((2RH-Cyclotexy^ 

5-phenyl-pynoUdine-2<aibo^^ acid 

(3R>2-{(2R£S)-i-((2RH-(2^ycIoh^^ 

carboayl>5-phenytpyrroUd^^ 

acid 

N^(3R)-2-{aR3S)-H(2RM<:yclohe^^^ 
pb^nyl-pyirotfdine^arbonyl}-^ 

N-{(3R)-2-{(2R^S>i-((2R)-l-Neopentyloxycarbonyl-2J^y(lroindole-2 
phfinyl-pyiroIidine-2H^onyIK 

(3R>2-{(2R^S)-l-((2RH-tert-Butylox^^ 

pynoKdine-2^arbonyl}-l,2,3,4-tetrahy(iioisoquinolme-3-pr^ 

(3R)-2-{N-3-MettiylphenethyI-NK^^ 

carbonyl)-glycyl }- 1,2,3 ,4-teaahydroisoqainoline-3-acetic acid 

(3R)-2-{N<2-(l-Methylpyrrol-2^^ 

dihydroindole-2^arbonyI>gl^^ 

(3R)-2-{N-(2-Thienyl)ethyl^ 

carbonyl)-giycyl}-l^Atetrahydroisoquinoline-3-aceticacid 
(3R)-2-{N<(2RSM,2a4-Tetrahydrorap^^^ 

dihydioindoIe-2-K^onyl>glycyU^ acid 

(3R>2-{(2R^S)-l-((2RM^ycIohexyioxyc^ 
mefooxyptenylH>yirolid^^ 
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(3R>-2-{N-(fodan-2-yl)-N-((2R)-l-cyclohexy 
glycyl }- l,2,3,4-tetnmydroisoqunoline-3-aceiic acid. 

The second modification which yields potent and selective CCK-B/gastrin receptor 
ligands involves the deletion of L 5 (equivalent to the excision of the cyclic amide bond 
from b) to give a series of tertiary amides. In this series S l is not required and the 
compounds are structurally less complex (as in h). 




h 



This leads to a fifth prefeired embodiment of the present invention, defined precisely in 
Claims 8-11, in which: 

A is an acyl residue with an aromatic substituent; 
B is a hydrophobic amino-acid or a similar surrogate; 

C is an N-substituted amino-acid or similar surrogate, where the N-substituent is an alkyl. 
cycloalkyl, aralkyl or aryi group, and the carboxy terminus may be the free acid or may 
be blocked as an ester or amide, or may be extended, for example, by acylating another 
amino-acid residue. 

In particular, this preferred embodiment of the invention includes: 
MefoylN-(2-cyclohexyletoyl)-N-(^ 

N-(2-Cyciohexylemyl)-N-{(2S)-2-(3-mdoieacetylamino)-hexanoyl)-glycine 

l-{N-(2-Cyclohexylemyl)-N-((2S)-2-(3-indoleacetylaniino)-hexanoyl).glycyl}- 
pyrrolidine 

MemylN-{N-(2-cyclphexylemyl)-N-((2S)-2-(3-mdoleacetylammo)-hexanoyi^ 
prolinate 

N-{N-(2-Cyclohexytethyl^N-((2SW 

N-{N-(2-Cyclohexylemyl)-N-((2S)-2-(3-indoleacetylammo)-hexanoyl)-glycyl}- 
pipecolic acid 

N-{N-(2-Qclohexyletoyl^N-((2S)^ 

l-{N-(2-Cyclohexylmemyl)-N-r(2S)-2-(3-mdoleacetylamino)-hexanoyl)-glycyI}- 
pyrrolidine 

l-{N-(2-Cyclohexylmefoyl)-N-((2S>2-(3-indote^^ 
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l-{N-(2-Cyclohexyimethyl)-N-((2S)-2-(3-indoIeacety 

i-{N-fCycIooctylmethyl^^ 

l-{3-{N-(2-CycIohexylet^ 

propanoyl}-pyrroiidine 

N-(3-Cyclohexylpropyl^N-((2S)-2-^^ 

N^3-Cyclohexylpropyl)-N^-(3^ 

N-(2-CyclohexyiethylVN-((2S>2^ 

glycine 

N-{N-Phenethyl-N<(2S^ 
l-{N-f2<:ycIohexylethyl>^^ 
HN-(2-Cyclohexylethyl)-^ 
proline 

Where the compounds of the present invention are capable of forming salts with 
inorganic and organic acids and/or bases then those phannaceutically acceptable salts are 
included within the scope of the invention. Examples of such salts include sodium, 
potassium and tetra-alkyl ammonium salts of acidic compounds, and chlorides, sulphates 
and acetates of basic compounds. 

Where the compounds of the present invention contain a carboxyiic acid moiety then 
these may be administered in pro-drug form as simple esters. 

SYNTHETIC METHODS 
GENERAL 

The synthesis of the compounds of the present invention can be considered as involving 
two stages. In Stage 1 the individual components A, B and C in general formula I are 
prepared from commercially available starting Tnnf<*rini? if they are not themselves 
available. During Stage 1 protecting groups may be introduced into A, B and C in order 
to obviate side reactions in Stage 2. The second phase involves assembling the individual 
components into the finished compound. During Stage 2, apart from the crucial A-B and 
B-C bond forming reactions, selective manipulation of the protecting groups may be 
necessary. At the end of Stage 2 final adjustments can be made to complete the synthesis. 

Using general formula I as the target, a typical synthesis might involve the following 
steps: 
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Stage 1 

pre-k o steps ■=> PGi-A 
pre-B steps PG^B 
/>r<?-C => steps o C-PG 3 

where PG 1 - PG 3 are protecting groups, 

pre-k - pre-C are commercially available precursors. 

Stage 2 

PG2-B + C-PG 3 o PG^-B-C-PG 3 
PG 2 -B-C-PG 3 B-C-PG 3 
PG*-A + B-C-PG 3 PG i-A-B-C-PG 3 
PGl-A-B-C-PG 3 o A-B-C 

Depending on the precise nature of A, B and C the order in which the components are 
coupled together may be varied. Thus it might be advantageous to form the A-B 
fragment first and couple this to C. Another variation is possible when C can be divided 
into two sub-fragments (e.g. when C is XK, or XVI with R 14 is XXII). In these cases 
one of the sub-fragments can be introduced at a late stage. If C is composed of the sub- 
fragments C^-D then Stage 2 of the overall synthesis might be: 

PG 2 -B + CJ-PG 3 PG^B-Ci-PG 3 
PG 2 -B-C 1 -PG 3 o B-Cl-PG 3 
PG*-A + B-Ci-PG 3 o PGi-A-B-C^PG 3 
PGl-A-B-Cl-PG 3 O PGi-A-B-C 1 
PG^A-B-C 1 + DO PG^A-B-C 
PGi-A-B-C o A-B-C 

The chemistry involved in preparing the compounds of the present invention depends on 
the nature of A, B and C. The specific Examples which follow make use of reactions 
which are established in the literature for analogous transformations. It is not the 
inventors' intention to restrict the scope of this patent solely to those reactions described 
explicidy in the Examples, but to include other methods which a person competent in the 
art might employ to achieve the same overall transformation. Also included are such 
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various in the protecting groups and the order of assembly of the fragments as mfeht be 
used by such a competent person. 

The general concepts outlined above .preparation of the fragments, coupling and 
protectmg group manipulation, will now be illustrated more fully in the following non- 
limiting Examples. 



EXPLANATORY NOTES 

In the following Examples: 

Rf: TLC was performed on commercial silica plates (Merck Art 5714) 
HPLC: Buffer 1 0.1% TFA/H 2 0; Buffer H 0.1% TFA/MeCN 

over ,/ yStem f; N ° VaPak Cl8 ' 4 * 8X100 mm: S™*™ «» to 90% D into I 
over 25 min. at 1.5 miymin. 

o Ver „ SyStem n? PheiiSOrbCl8 ' 5 * 46X100 mm: *««**»40% to 90% Hintol 
over 25 mm. at 0.8 raL/min. 

AAA: Hydrolysis 6NHCI +phenol at 150°C for 1.5 nr. 
*H NMR: Determined at 270 MHz in CDC1 3 . 
Mass spec: Positive ion FAB. 

Reagents weregenerally used as supplied without purification. Solvents were HPLC 
gmde. except THF which was distilled from Ha/benzophenone. Silica gel for flash 
chromatography was Merck Kieselgel 60 (230-400 mesh). 
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EXAMPLE 1 




la (3R)-2.tert.Butyloxycarbonyia^,4.teti^ydroisoquinoIine.3^arboxyUc add. 

To a stirred suspension of D-l^J.4-tetrahydroisoquinoline-3-carboxylic acid (2.5 g, 
14.1 mmol) in dioxan (200 mL) was added di-r«?-butyl pyrocarbonate (3.66 g, 16.9 
mmol) and a solution of KOH (0.79 g, 14.1 mmol) in H2O (50 mL). The mixture was 
stiired at room temperature for 5 nr., and then the solvent was evaporated in vacuo. The 
residue was taken up in H2O and the solution was acidified with 10% aq. KHSO4 to 
pH=2. The mixture was extracted twice with EtOAc, and the combined extracts were 



WO 93/20099 ^ m ™ 



7GB93/00614 



26 



^ R , pc nhase separator), and concentrated in vacuo. 
washed with brine, filtered (Whatman* I PS ^ ■ cofflpound „ a 

The residue was triturated with pet. ether tb.p. 60-80 C) to . 



white solid (3.2 g, 82%). 



^Me^O^^^^taoAc «,20 mLl was added N- 
•d^«rt-l»*-U«-* Tnen^wassimda-lSOC 

in MX and to M »Woa ~ „«, » washed 

^velywK. ^ M ^ H f r^^^ai^^AC^ 
w . The.esid.Bwas^byOasne^ 

^ r 25:75 v/v, to give VM-v^W*^-'* 3 -"' 

m^^dissoWm^HOTmU^ wasaine0 at room temped 
ofWte^ai.*^"^ was taken op in 



ester (6.5 g, 80%). 



To a Mined a*.** «f ^^rT-j, (20 mL). cooled to .20»a was 
propylamine COlSO -U » mmol £2S£« ■* i88 -* * 
' ^r^d U S m„ 2 mmoi, and 

•H-H* (M5 iliSr Tie sotadon was wasted aKcesaively 
^ M an«ovenngl.t.tto.I>on K d««<>BlOAC TKS 
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with 10% KHSO4. said. KHCO3. H2O and brine, filtered (Whatman R IPS phase 
separator), and evaporated in vacuo. The residue was purified by flash chromatography 
on silica gel (eluant EtOAchexane 25:75 v/v) to give the title compound (678 mg, 68%). 

le Methyl (3R)-2-[N.(3-chlorophenylcarbamoyl)-0-benzyl.threonyl].123.4- 
tetrahydroisoquinoline-3-acetate. 

A solution of the BOC-protected ester Id (159 mg, 0.32 mmol) in 4N HCl in dioxan 
(10 mL) was stirred at room temperature for 90 min., then the solvent was removed in 
vacuo, finally with toluene azeotrope. The residue was taken up in CH2CI2 (lOmL) and 
cooled to 0°C. Diisopropylethylamine (60 nL, 0.32 mmol) was added, then 3- 
chlorophenylisocyanate (43 uL, 0.35 mmol), and the mixture was stirred at 0°C for 2 nr. 
The mixture was then diluted with EtOAc and washed successively with 10% KHSO4, 
said. KHCO3, H2O and brine, filtered (Whatman R IPS phase separator) and evaporated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant 
EtOAc:hexane 40:60 v/v) to give the title compound (152 mg, 86%). 
Rf (EtOAc:hexane 50:50 v/v) 0.31 

If (3R)-2 i [N^3^Chlorophenyl<arbanioyl)-0-benzyl.&reonyl]-l^A 
tetrahydroisoquinoline-3-aceticacid. 

To a stirred solution of the ester le (152 mg, 0.27 mmol) in dioxan (lOmL) was added a 

solution of LiOH ( 13 mg, 0.54 mmol) in fhO (5mL). The mixture was stirred at room 

temperature for 1 hr., then the solvent was removed in vacuo. The residue was 

partitioned between EtOAc and aq. KHSO4. The organic phase was washed with brine. 

filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue was 

purified by flash chromatography on silica gel (eluant EtOAcmexane:AcOH 65:35:1 

v/v/v), and the product was taken up in acetonitrile/water and lyophilised to give the title. 

compound (95 mg, 66%). 

Rf (EtOAc:hexane:AcOH 70:30: 1 v/v/v) 0.20 

HPLC System A ^=15.9' >99% 

Mass spec (FAB) m/e=536 [M+H]+ 
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1d 



* • Methyl W -<3-*«^^ 

Ktnliydtoiaiquiiioliiie-3-aaiOK- ^ mad scale osmjM 

and 3 -l.romoptoiyliWi»> e - ^^T^MO vM 
RfCElOAclBWK 50:50 vM 0.30 

a aR ,MN.(3-B Mm op te n J lca rtaM ,.)^^'-^"- lW ' 4 - 

Rf(E tf)Ac:l 1 e« K AcOH7030 : lvWv)0.20 
HPLC System A 
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3a Methyl (3R).2-[N.(3.methylphenylcarbanioyl)-0-b€nzy|.threony]]- 1^3,4- 
tetrahydroisoquinoiine-3-acetate. 

This was prepared following the method described for le on a 0.68 mmoi scale using Id 
and 3-methylphenylisocyanate. The product was isolated in 67% yield after flash 
chromatography on silica gel (eluant EtOAcrhexane 35:65 v/v). 
Rf (ElOAc:hexane:AcOH 50:50:1 v/v/v) 0.37 

3b (3R)-2-[N-(3-Mefoyiphenyicartamoyl> 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 3a on a 0.46 mmol scale following the method described for If. 
The product was isolated in 68% yield (162 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50: 1 v/v/v) 0.20 
HPLC System A t R =14.7' >99% 
Mass spec (FAB) m/e=516 [M+H]+ 

EXAMPLE 4 




4a Methyl (3R)-2-[N-(3-acetylphenylcarbamoyl)-0-benzyl-threonyl]-lJl3,4- 
te trah ydroiso q uinoline-3-acetate. 

This was prepared following the method described for le on a 0.21 mmol scale using Id 
and 3-acetylphenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL ether 45:55 v/v). 
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tetrahydroisoquinoline.3.aceticadd. ""wreonyij.iA3.4- 

HPLC System B t R =8.8' >9S% 
Mass spec (FAB) m/e=544 [M+HJ+ 

EXAMPLE 5 

0^0 



5a 



CH 3 




TlllS W3S prepiired following this Hikij ij „._._ . 



■r«H^uioui™ing me meitod described to i era „,„„i„, . „ 



HPLC System B t R =I2.5' >95% 
Mass spec (FAB) m/e=560 [M+HJ+ 
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EXAMPLE 6 




6a Methyl (3R)-2-[N-(3-cyanophenylcarbamoyI)-0-ben2;yl.threonyI]-1^2J,4- 
tetrahydroisoquinoiine-3-acetate. 

This was prepared following the method described for le on a 0.31 ramol scale using Id 
and 3-cyanophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpet ether 35:65 v/v). 

6b (3R)-2-[N-(3-Cyanophenylcarbamoyl).0-ben2yl-tlireonyl]-l^A4- 
tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 6a on a 0.31 ramol scale following the method described for If. 
The product was isolated in 34% yield (55 mg) after flash chromatography on silica gel 
(eluant EtOAcrpet. ether:AcOH 40:60:2 v/v/v). 
HPLC System A t R sl3.3' 80% 
Mass spec (FAB) ra/e=527 [M+H] + 
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EXAMPLE 7 



O CH 3 , w o 

H 3 C , 3 — » 

H 3 C CH 3 




7C 



7a Methyl »R)-24N^lmlyIo V cartKH^^ rt ub B ^.| hre onyIH^ 
tetrahydroisoquinoIine-3-acetate. 

This was prepared foUowing the method described for Id on a 0.41 mmol scale using N- 

?"^1 UtyI " thre ° nine in5t£ad ° f N -BOC-ai^l.threonine. The product was 

StTv/vT ^ ^ ^ Chrpmat0graphy 00 *** & «-» EtOAc:pet ether 

7b Methyl OWWMta^^ 
tetrahydroisoquinoline-3-acetate. 

This was prepared foUowing the method described for le on a 0.30 mmol scale using 7a 
and S^hlorophenyhsocyanate. The product was isolated by flash cinematography" on 
sdica gel (eluantEtOAc:peL ether 35:65 v/v). 

7c (3R>W - ( ^^ oro Phenyicarbamoyl>0.re/t-butyI.threonylJ.l^,4. 
tetrahydroisoquinoiine.3-aceticacid. 

This was prepared from 7b on a 0.30 mmol scale foUowing the method described for If 
The product was isolated in 56% yield (84 mg) after flash chromatography on siUca *el 
(eluant EtOAcipet ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =15^' >95% 
Mass spec (FAB) m/e=502 [M+H] + 
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EXAMPLE 8 




8a Methyl (3R)-2-[N^e/t.butyloxycarbonyI-0.benzoyI-threoiiy]]-lA3.4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 0.50 ramol scale using N- 
BOC-O-benzoyl-threonine instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 55% yield after flash chromatography on silica gel (eluant EtOAc:peL ether 
30:70 v/v). 

8b Methyl (3R)-2-[N-(3.chIorophenylcarbamoyl)-0.beii2oyl-threonyI]-1^3,4- 
tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for le on a 0.27 ramol scale using 8a 
and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:pet ether 40:60 v/v). 

80 . (3R)-2-[N^3-C^orophenylcarbamoyl)-0.benzoy|.threonyl]-lA3,4- 
tetrahydroisoquinoiine-3-acetic acid. 

This was prepared from 8b on a 0.27 mmoi scale following the method described for If. 
The product was isolated in 35% yield (52 mg) after flash chromatography on silica gel 
(eluant EtOAcpet ethenAcOH 45:55:2 v/v/v). 
HPLC System B t R =l2.2' >95% 
Mass spec (FAB) m/e=550 [M+H]+ 
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EXAMPLE 9 




9a Methyl (3R>2-[N^i*4mtyIoxycartoii^ 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 0.50 mmol scale using N- 
BOC-0-(4-chlorobenzyI)-threonine instead of N-BOC-O-benzyl-threonine. The product 
was isolated in 70% yield after flash chromatography on silica gel (eluant EtOAcrpeL 
ether 25:75 v/v). 

9b Methyl (3R)-2-[N-(3^orophenylau*am 
1^3»4-tetrahydroisoquinoiine-3-acetate. 

This was prepared following the method described for le on a 0.35 mmol scale using 9a 
and 3-chlorophenyIisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL ether 35:65 v/v). 

9c (3R)-2-rW3^orophenyIcarbamoy^^ 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 9b on a 0.35 mmol scale foUowing the method described for If. 
The product was isolated in 64% yield (127 mg) after flash chromatography on silica gel 
(eluant EtOAcrpeL ethenAcOH 40:60:2 v/v/v). 
HPLC System A ^=18.0' >99% 
Mass spec (FAB) m/e=570 [M+H}+ 
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EXAMPLE 10 




10a Methyl (3R)-2-[(2S)-2-te/r-butyloxycarbonylaniinohexanoyll-1^3,4- 
tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for Id on a 4.0 mmol scale using N- 
BOC-(2S)-2-aminohexanoie acid instead of N-BOC-O-benzyl-threonine. The product 
was isolated in 66% yield after flash chromatography on silica gel (eluant EtOAc:pet 
ether 25:75 v/v). 

10b Methyl (3R)-2-[(2S)-2-(3-trifluoroinethylphenyIcarbamoyIaiiiino)-hexanoyl]. 
1^3,4- tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for le on a 0.32 mmol scale using 
10a and 3-trifluoromethylphenylisocyanate. The product was isolated in 52% after flash 
chromatography on silica gel (eluant EtOAc:peL ether AcOH 30:70: 1 v/v/v). 
Rf (EtOAcpet. ethenAcOH 30:70:1 v/v/v) 0.31 
l H NMR 5 0.90 (3H,2t); 1.2-1.8 (ra); 3.6 (3R2s) 

10c (3R)-2-[(2S)-2-(3-Trifluoromethylphenyi^ 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 10b on a 0.16 mmol scale following the method described for 
If. The product was isolated in 70% yield (55 rag) after flash chromatography on silica 
gel (eluant EtOAc:pet ethenAcOH 50:50:2 v/v/v). 
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HPLC System B t R =l2.2' >98% 
Mass spec (FAB) ra/e=492 [M+H] + 

EXAMPLE 11 
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11a Methyl (3R)-2-[(2S)-2-(3H±lorophenylcarbamoylainino)-hexanoyl]-l^,4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.26 mmol scale using 
10a and 3-chlorophenyiisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcipet. ether 40:60 v/v). 

lib (3R)-2-[(2S)-2-(3-ChlorophenyIcarbamoylamino)-hexanoyI]-l»23,4- 
tetrahydroisoqinnoline-3-acetic add. 

This was prepared from 11a on a 0.26 mmol scale following the method described for 
If. The product was isolated in 61% yield (73 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL etherAcOH 40:60:2 v/v/v). 
HPLC System A t R =!4.1' >98% 
Mass spec (FAB) m/e=458 [M+H] + 
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EXAMPLE 12 




12a Methyl (3R)-2-[{2S)-2^N^ert-butyloxycarbonyl)methylaiiiinohexaiioylM^A4- 
tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for Id on a 0.40 mmol scale using N- 
BOC-(2S)-2-methylaminohexanoic acid instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 57% yield , after flash chromatography on silica gel (eluant 
EtOAc:peL ether 20:80 v/v). 

12b Methyl (3R)-24(2S)-2-(NK3KJUoropheiiylcarba^^ 
123,4- tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for le on a 0.23 mmol scale using 

CP 

12a and 3-chlorophenyUsocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpeL ether 40:60 v/v). 

12c (3R)-2-[(2S)-2^N^3-CWorophrayIcarb^ 
tetrahydroisoquinoIine-3-aceticacid. 

This was prepared from 12b on a 0.23 mmol scale following the method described for 
If. The product was isolated in 44% yield (48 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ether: AcOH 40:60:2 v/v/v). 
HPLC System A ^=14.8' >98% 
Mass spec (FAB) ra/e=472 [M+H1+ 
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EXAMPLE 13 




CH 3 O 




H H O 




13a Methyl (3R)-2-[(2S)-2./ert-butyloxycarbonylainino^phenylbntanoyI]-WA4- 



This was prepared following the method described for Id on a 1.27 mraol scale using N- 
BOC-(2S)-2-amino-4-phenylbutanoic acid instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 71% yield after flash chromatography on silica gel (eluant 
EtOAcrpeL ether 60:40 v/v). 
Rf (EtOAcrpet. ether 30:70 v/v) 0.19 

13b Methyl (3R>2-[(2SV2-(3,4-dicMorophenylcarba^ 
1^3,4.tetrahydroisoquinoltae-3-acetate. 

This was prepared following the method described for le on a 0.30 ramol scale using 
13a and 3,4-dichlorophenylisocyanate. The product was isolated in 49% yield after flash 
chromatography on silica gel (eluant EtOActpet ether: AcOH 30:70:1 v/v/v). 
lH NMR 8 3.743.643.61 (3H3s) 

13c (3R)-2-[(2S)-2^3,44Mchlorophenylcarba^ 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 13b on a 0.15 ramol scale following the method described for 
If. The product was isolated in 76% yield (62 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 70:30:1 v/v/v). 
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HPLC System B t R =14.4' 80% 
Mass spec (FAB) m/e=540 [M+H1+ 



EXAMPLE 14 




14a Methyl (3R)-2.[(2S)-2.(2-inethyIphenylcarbamoyianiino)-4.phenylbutanoyl]- 
1^3,4-tetrahydroisoquinoIine-3-acetate. 
This was prepared following the method described for le on a 0.33 mmol scale using 
13a and 2-methylphenylisocyanate. The product was isolated in 85% yield and used 
without purification. 

14b (3R)-2-[(2S)-2-(2-Methylphenylcarbamoylaniino)-4-phenylbutanoyl]-1^3,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 14a on a 0.28 mmol scale following the method described for 
If. The product was isolated in 58% yield (78 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet ethenAcOH 60:40:1 v/v/v). 
HPLC System B t R =10.3' >98% 
Mass spec (FAB) m/e=486 [M+H] + 



EXAMPLE 15 
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I5a Methyl (3R)-2*2S)-2.<4Hnetn^ 
l*23,4-tetrahydroisoqiiinoline*3-acetate. 

This was prepared Mowing the method described for le on a 0.33 mmoi scale usin* 
13a and 4-methylpfaenylisocyanate. The product was isolated in 91% yield and used 
without purification. 

15b (3RW(2S)-2-(4-Mettylphenyl^ 
tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 15a on a 0.30 mmoi scale following the method described for 
If. The product was isolated in 69% yield ( 101 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 60:40:1 \NN). 
HPLC System B t R =ll.l' >97% 
Mass spec (FAB) m/e=486 {M+H]+ 

» 

EXAMPLE 16 



CH 3 H H 



13a. 




16a Methyl (3R>-2.[C2SV2.^^ 
l^A4-tetrahydroisoquinoline-3.acetate. 

This was prepared following the method described for le on a 0.20 mmoi scale using 
13a and 3-methoxyphenyIisocyanate. The product was isolated by flash chromatoaraphy 
on silica gel (eluant EtOAc:pet. ether 45:55 v/v). 

16b <3R)-2-[(2S).2-(3-^^ 
tetrahydroisoquinoline-3-acetic add. 

this was prepared from 16a on a 0.20 mmoi scale following the method described for 
If. The product was isolated in 52% yield (52 mg) after flash chromatography on silica 
gel (eluant EtOAcpet. ethenAcOH 50:50:2 v/v/v). " " 
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HPLC System A t R =l2.9* >99% 
Mass spec (FAB) ra/e=502 [M+H] + 

EXAMPLE 17 




17a Methyl (3R)-24(2S)-2-(3^Worophenyic^^ 
l^A^tetrahydroisoquinoIine-S-acetate. 

This was prepared following the method described for le on a 0.20 mraol scale using 
13a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpet ether 45:55 v/v). 

17b (3R)-2-[(23)-2-(3-Chlorophenyl<^ 
tetrahydroisoquinoiine-3-acetic add 

This was prepared from 17a on a 0.20 mmol scale following the method described for 
If. The product was isolated in 74# yield (75 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =15.6 f >98% 
Mass spec (FAB) m/e=506 [M+H] + 
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EXAMPLE 18 



H 3 C CH 3 



H O 

H 3 c ^T n 

3 CH 3 O ^ ^ 
CH 3 



idoo 




18a Methyl (3R)-2-[N-tert-butyIoxyc^^ 
acetate. 

This was prepared following the method described for Id on a 3.0 ramol scale using N- 
BOC-valine instead of N-BOC-O-benzyi-threonine. The product was isolated in 54% 
yield after flash chromatography on silica gel (eluant EtOAcihexane 20:80 v/v). 
Rf (EtOActhexane 20:80 v/v) 0.27 



18b Methyl (3R)-2^N.(3HaUorophenylcarbainoyl)-valyI].W3,4- 

terrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.47 ramol scale using 
18a and 3-chlorophenylisocyanate. The product was isolated in 61% yield and used 
without purification. 
Rf (EtOAc:hexane 60:40 v/v) 0.33 

18c (3R)-2-[N^3.CMorophenylcarbamo 
acetic add. 

This was prepared from 18b on a 0.29 ramol scale following the method described for 
If. The product was isolated in 47% yield (60 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 60:40:2 v/v/v). 
Rf (EtOAc:hexane:AcOH 60:40:1 v/v/v) 0.23 
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HPLC System A ^=11.9* >9()% 
Mass spec (FAB) m/e=444 [M+H1+ 

EXAMPLE 19 




19a Methyl (3R)-2-[N-(3-bromophenylcarbainoyl).valy]].ia r 3,4- 

tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for le on a 0.47 mmol scale using 
18a and 3-bromophenylisocyanate. The product was isolated in 61% yield and used 
without purification. 
Rf (EtOAc±exane 60:40 v/v) 0.33 

19b (3R)-2-[N^3-BromophenylcarbamoyI)-valyl]-l^J,4-teti^ydroisoquinoline-3- 
acetic add. 

This was prepared from 19a on a 0.29 mmol scale following the method described for 
If. The product was isolated in 60% yield (85 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40:2 v/v/v). 
Rf (EtOAc:hexane:AcOH 60:40: 1 v/v/v) 0.24 
HPLC System A t R =12.5" >98% 
Mass spec (FAB) m/e=489 [M+H1+ 
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EXAMPLE 20 




20a Methyl (SW^tN-^/t-butyloxycarbonyl-isoleucyll-l^^A 

tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 0.58 mmol scale using N- 
BOC-isoIeucine instead of N-BOC-Obenzyl-threonine. The product was isolated in 56% 
yield after flash chromatography on silica gel (eluam EtOAc;peL ether 25:75 v/v). 

20b Methyl (3R)-2-[N-(3-methyIphenyIcarbamoyl)-isoleuCTl]-l*23,4- 

tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for le on a 0.16 mmol scale using 
20a and 3-methyIphenylisocyanate. The product was isolated by flash chromatography 
on silica gel (eluant EtOAcrpet. ether 35:65 v/v). 

20c (3R)-2-[N-(3-MethylphenyicarbamoylM^ 
3-aceticatid. 

This was prepared from 20b on a 0.16 mmol scale following the method described for 
If, The product was isolated in 70% yield (49 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =12.4' >98% 
Mass spec (FAB) m/e=438 [M+H]+ 
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EXAMPLE 21 




21a Methyl (3R)-2.[(2S)-2.te/t.butyloxycarbonylamino-33-dimethyIbutanoyl]- 
1^3,4- tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for Id on a 0.75 ramol scale using N- 
BOC-(2S)-2-amino-33-dimethylbutanoic acid instead of N-BOC-O-benzyl-threonine. 
The product was isolated in 18% yield after flash chromatography on silica gel (eluant 
EtOAcrpeL ether 25:75 v/v). 

21b Methyl (3R)-2-[(2S)-2-(3KdiloropheiiylOTbainoyi^ 
123,4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.14 mmol scale using 
21a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpeL ether 35:65 v/v). 

21c (3R)-2-[(2S)-2^3-Chloroplienyl<^ 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 21b on a 0.14 mmol scale following the method described for 
If. The product was isolated in 73% yield (47 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL etherrAcOH 40:60:2 v/v/v). 
HPLC System B ^=10.6' >99% 
Mass spec (FAB) m/e=458 [M+H1+ 
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EXAMPLE 22 



H O 




22a Methyl (3R)-2-[(S)-a-*m-butyIoxycarbonylaim^ 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 0.50 mmol scale using N- 
BOC-(SHx-amino-phenylacetic acid instead of N-B(X>0-benzyI-threonine. The product 
was isolated in 68% yield after flash chromatography on silica gel (eluant EtOAcrpeL 
ether 25:75 v/v). 

22b Methyl (3R)-2-[(S)-a-(3-chlorophenyicarbamoyIanuno)-phenyIa(^tyl]-1^3,4. 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.34 mmol scale using 
22a and 3-chlorophenyiisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL ether 35:65 v/v). 

22c (3R)-2-[(S)-a-(3-ChIorophenyl^ 
tetrahydroisoquinoIine-3-acetic acid. 

This was prepared from 22b on a 0.34 mmol scale following the method described for 
If. The product was isolated in 64% yield (104 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet ethenAcOH 40:60:2 v/v/v). 
HPLC System A ^=13.8' >95% 
Mass spec (FAB) m/e=478 [M+H1+ 
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EXAMPLE 23 




23a Methyl (3R)-2-[(S)-a-tert.butyioxycarbonylainino-cycIohexaneacetyl].l^J,4. 
tetrahydroisoqiiinoline-3-acetate. 

This was prepared following the method described for Id on a 2.0 ramol scale using N- 
BOC-(S)^x-amino-cyclohexaneacetic acid instead of N-BOC-O-benzyl-threohine. The 
product was isolated in 58% yield , after flash chromatography on silica gel (eluant 
EtOAc:hexane 25:75 v/v). 
Rf (EtOAcrhexane 20:80 v/v) 0.32 

23b Methyl (3RV2-[(S)^-(3-methylphenylcarbainoyIamino)-cydohexaneacetyl]. 
l^A4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.58 mmol scale using 
23a and 3-methylphenylisocyanate. The product was isolated in 76% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v ). 
Rf (EtOAc:hexane:AcOH 50:50: 1 v/v/v) 0.43 

23 c (3R)-2-[(S)^3-Methylphenylcarbamoy 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 23b on a 0.44 ramol scale following the method described for 
If. The product was isolated in 57% yield ( 1 17 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 50:50:2 v/v/v). 
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Rf(EtOAc±exane:AcOH 50:50:1 v/v/v) 0.21 
HPLC System A t R =l4.3' >99% 
Mass spec (FAB) ra/e=464 [M+H] + 



EXAMPLE24 




24a N a -<ert-Butyloxycarbonyl-N m -benzyiox\carbonyI-(2S)-23-dianiinopropanoic 
acid. 

To a stirred ice-cold solution of N^B OC-L-diaminopropanoic acid (N. Kuchurczyk et 
aU Synth. Common. 19, 1603, 1989: 1 37 g, 6.74 raraol) in H2O (12 mL) was added a 
solution of NaOH (0.64 g, 13.5 ramol) in H2O. followed by benzyl chloroforraate (1.08 
mL. 7.3 mmol). The mixture was stirred and allowed to warm to room temperature over 
3 nr.. then the solvent was removed in vacuo. The residue was partitioned between 
EtOAc and dfl. KHSO4, and the organic layer was washed with brine, filtered (Whatman R 
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IPS phase separator), and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gei (eluant EtOAc:AcOH 100:2 v/v) to give the title compound 
( 1.94 g, 85%). 

l H NMR 8 1.15 (9Rs); 3.45 (2Rbr); 4.20 (lH.br); 5.00 (2H.s); 5.7 (2K2br); 7.1-7.3 
(5rim) 

24b Methyl (3R)-M(2S)-3-benzyloxycartonylaimn^ 
propanoyI]-1^3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 3.3 mmol scale using 24a 
instead of N-BOC-O-benzyl-threonine. The product was isolated in 76% yield after flash 
chromatography on silica gel (eluant EtOAcipet. ether 50:50 v/v). 
*H NMR 8 1.4 (9H2&); 3.6 (3H.2s); 7.1-7.4 (9H,m) 

24c Methyl (3R)-24(2S)-3-(benzyloxycarbony^ 
propanoyI]-1^3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.97 mmol scale using 
24b and phenylisocyanate. The product was isolated in 98% yield after flash 
chromatography on silica gel (eluant EtOAc:pet ethenAcOH 70:30:2 v/v/v). 
Rf (EtOAc:pet ethenAcOH 70:30:2 v/v/v) 0.37 

24d Methyl (3RV2-[(2S)-3^2-adainantyloxy^ 

(phenylcarbamoylanuno)-propanoyl]-l,2.3,4-te 

To a solution of 24c (380 mg, 0.72 mmol) in MeOH (25 mL) was added 5% Pd-on- 
carbon (catalytic), and hydrogen was bubbled through the mixture at room temperature/1 
atm. for 2 nr. The mixture was filtered through Celite R and the catalyst was washed with 
MeOH. The combined filtrates were concentrated in vacuo, finally with toluene 
azeotrope. The residue was taken up in CH 2 C1 2 ( 10 mL) and 2-adamantyl chloroformate 
(0.8 mmol) in CtoCb (5 mL) was added dropwise with stirring, followed by 
ciiisopropylemylamine (excess). The mixture was stirred at room temperature for 12 hr. 
then poured into EtOAc. The solution was washed successively with 10% KHSO4, said. 
KHCO3, H2O and brine, filtered (Whatman 8 IPS phase separator) and concentrated in 
vacuo. The residue was used without further purification. 
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gel (eluant EtOAcrAcOH 100:2 v/v). 
HPLC System B ^=12.5" >98% 
Mass spec (FAB) m/e=o75 [M+H1+ 

EXAMPLE 25 



"CHi 





25a CH3 




25a 



te 



Methyl 



(3RVM(2SJRV2-azido-3.phenylbutanoyl]-lA3»4. 




6841 i989)tasB^ofN-BOC-0-bemyl-ili«»>™- The product was isolate 
^XLc^ g0 pa,o n smca S e 1 (eU J s M E 1 OAc^e to 20: 8 OWv, 

2* MeW OB»«W**«^ -,, * -,W ^^ 
MH^HCCh- (174 teg. 0.28 retool) end 5% Pd-oo-ca*oo (50 mg). The 

X^SJ ^ -Pi- » * to — -* * "S 
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residue was taken up in CtoCh. washed successively with 5% KHCO3 and brine, dried 
over NaoS04, and the solvent evaporated in vacuo to give methyl (3R)-2-[(2S.3R)-2- 
aminoO-phenylbutanoyi^l,23.4-tet^ahydroisoquinoline-3-acetate. 

One third of the product ica. 0.23 mmol) was taken up in ClfrCh and treated with 3- 
ehlorophenylisocyanate as described for le. The product was isolated in 15% yield after 
flash chromatography on silica gel (eluant EtOAcrpet. ether 30:70 v/v). 
Rf (EtOAc:pet. ether 30:70 v/v) 0.12 
[ H NMR 5 1.29-1.42 (3H,m); 3.443.74 (3H.2s) 

25c (3R)-2-[(2S3R)-2-(3-Chlorophenylcarbamoylainino)-3-phenylbutanoyI]-l^A4- 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 25b on a 0.035 mmol scale following the method described for 

If. The product was isolated in 88% yield (15 mg) after flash chromatography on silica 

gel (eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 

HPLC System B t R =ll.9' >95% 

Mass spec (FAB) m/e=506 [M+HJ+ 

EXAMPLE 26 




26a Methyl (3R)-ia3,4.tetrahydroisoquinoline-3-carboxylate hydrochloride. 

To a stirred suspension of D-133,4-tetrahydroisoquinoline-3-carboxylic acid (5g, 28 
mmol) in MeOH (60 mL) was added acetyl chloride (3.2 mL. 45 mmol), and the mixture 
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was heated at reflux under N 2 for 4 nr. The solvent was removed in vacuo, and the 
residue was partitioned between EtOAc and aq. KHC0 3 . The organic laver was washed 
wtth brine, filtered (Whatman* IPS phase separator,, acidified with 4WHC1 in dioxan (10 
mU and concentrated in vacuo. The residue was washed with pet ether and dried over 
KOH to give the title compound as a white powder (3.73 g, 58%). 

26b Methyl WH>W*n4ml^^ 
tetrahydroisoquinoIine-3-carboxyiate. 

This was prepared following the method described for Id on a2.4 mmol scale using 26a 
instead of Ic. The product was isolated in 68% yield after flash chromatography on silica 
gel (eluant EtOAc:pet ether 25:75 v/v). 

26c Methyl 

tetrahydroisoquinoIine-3-orboxyIate. 

Tnis was prepared foUowing the* method described for le on a 0.53 mmol scale using 
26b and 3-chlorophenylisocyanaie. The product was isolated in 98% yield after flash 
chromatography on silica gel (eluant EtOAcihexane 35:65 v/v). 

26d (3R) *^ N -^^orophenylcarbainoyl).O.ben2yI.threo^^ 4. 

tetrahydroisoquinoline-3-carboxylicadd. 

This was prepared from 26c on a 0.52 mmol scale following the method described for 
If. The product was isolated in 32% yield (84 mgj after repeated flash chromatomphy 
on sflrca gel (eluant EtOAc:per. ethenAcOH 40:60:2 v/v/v and CHCI3 WacOH 
100:1:1 v/v/v). 

HPLC System A t R =I6.0* >99% 
Mass spec (FAB) m/e=522 [M+HJ+ 



EXAMPLE27 

H H o °-V°- CH 3 

Vv" ' 

26b 




27a 
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27a Methyl (3R)-2-[N-(3-bromophenyicarbamoyi)-0-benzyl-threonyi]-l^J.4- 
tetrahydroisoquinoiine-3-carboxylate. 

This was prepared following the method described for le on a 0.53 mmoi scale using 
26b and 3-bromophenylisocyanate. The product was isolated in 75% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v). 

27l > ORJ^tN-O-BromophenylcarbamoyD-O-benzyl-threonyll-l^.^ 
tetrah ydroisoquinoline-3-carboxylic add. 

This was prepared from 27a on a 0.43 mmol scale following the method described for 
If. The product was isolated in 34% yield (82 rag) after repeated flash chromatography 
on silica gel (eluant EtOAc:pet. ethenAcOH 40:60:2 v/v/v and CHCtyMeOIfcAcOH 
100:1:1 v/v/v). 

HPLC System A ^=16.5' >99% 
Mass spec (FAB) m/es566/568 [M+HJ+ 

EXAMPLE 28 




28a Methyl (2R,4S).l.[N^rt.butyloxycarbonyl-0-benzyl-tnreonyl]-4- 

phenylpyrroIidine-2-carboxylate. 

This was prepared following the method described for Id on a 0.36 mmol scale using 
methyl (2R.4RM-phenylpyrrolidine.2*carboxylate (J. Krapcho et al. J.Me<LChenu, 



m 



31.1 148.1988) instead of lc The product was isolated in 82% yield and used without 
purification. 

Rf (EtOAczpeL ether 40:60 v/v) 0.30 

28b Methyl (2IUSH-[N.(3^o^^ 
pnenylpyrroIfdine-2-carboxyiate. 

This was prepared Mowing the method described for le on a 0.30 mmol scale using 
28a and 3-chlorophenyIisocyanate. The product was isolated in 77% yield after flash 
chromatography on silica gel (eluant EtOAcihexane 30:70 v/v). 
Rf(EtOAc:peL ether 40:60 v/v) 0.20 
l HNMR 8 129 (3H.dJ*6.2Hz); 3.63 (3tts) 

(2R^M-[N.(3.Chloropheny^^ 
phenylpyrroIiduie-^boxyUcadd. ™-eonyij-4- 

. This was prepared from 28b on a 0.23 mmol scale Mowing the method described for 
It The product was isolated in 35% yield (40 mg) after flash chiomatography on silica 
gel (eluant EtOAcmexanerAcOH 30:70:1 v/v/v). ' 
HPLC System B t R =I8.2 r >95% 
Mass spec (FAB) m/e=536 [M+H]+ 
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EXAMPLE 29 




29a Methyl (2R.4R)-l-te/t-butyloxycarbonyl-4-phenyIpyrrolidine-2-acetate. 

This was prepared in a manner analogous to that used to prepare lb using (2R,4S)-1- 
rm-butyloxycarbonyl-4-phenylpyrrolidine-2-carboxylic acid (J. Krapcho et aC 
JMetLChem., 31.1148.1988: 400 rag, 1.37 raraol). The product was purified by flash 
chromatography on silica gel (eluant EtOAc.pet. ether 20:80 v/v) in a yield of 64%. 



29b Methyl (2R.4R)-4-phenylpyrrolidine-2-acetate hydrochloride. 

This was prepared from 29a (0.4 mmol) using the same procedure as for lb, assuming a 
yield of 100%. 
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29c Methyl (2R.4R).l.tN-terf-butylo X ycarbonyI.O.beii2vl.threonvn^ 

phenyipyrrolidine-2-acerate. 

This was prepared Mowing the method described for Id on a 0.38 mmol scale usin* 
29b msiead of 1c. The product was isolated in 75% yield and used without purification. ~ 
Rf (EtOAc:peL ether 50:50 v/v) 0.40 
'H iNMR 8 1.44 (9Hjs); 3.67 (3Hs) 

29d Methyl (2lURW.r^^ 0roplie ^ Cttba|n0y|) . o . ft ^ 
pnenylpyiTolidine-2-acetate. " 

This was prepared Mowing the method described for le on a 0.28 mmol scale usin* 
29c and 3«Morophenyiisocyanate. The product was isolated in 72% yield after flash 
chromatography on silica gel (eluant EtOArcpet. ether 35:65 v/v). 
Rf (EtOAc-pet. ether 40:60 v/v) 0. 16 
*H NMR 8 L28 (3H,dJ=5.9Hz); 3.59 (3Rs) 

P^enylp^^ 

This was prepared from 29d on a 0.20 mmol scale Mowing the method described for 
f The product was elated in 69% yield (64 me, after flash chromatography on silica 

gel (eiuantEtOAcdiexane:AcOH 60:40:1 v/v/v). 

HPLC System B t R =13.1' >97% 

Mass spec (FAB) m/e=550 [M+H1+ 



> 
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EXAMPLE 30 




30a Ethyl (2R5S)-5-phenylpyrrolidine-2Harboxyiate. 

To a solution of ethyl (2R)-3.4-dihydro-5-phenyl-2H-pynole-2-carboxylate (J. 
Ackermann et al, Helv.ChimActa. 75. 122. 1990: 1.7 g, 7.8 mmol) and AcOH (5mL) in 
MeOH (50 raL) was added NaCNBH 3 (1.5 g, 23.5 mmol). The mixture was stirred 
overnight at room temperature and then concentrated in vacuo. The residue was 
partitioned between EtOAc and satd. KHCO3, and me organic phase was* washed with 
H 2 0 and brine, filtered (Whatman* IPS phase separator), and concentrated in vacuo. 
The residue was purified by flash chromatography on silica gel (eluant EtOAc:pet ether 
25:75 then 40:60) to give the title compound (0.90 g, 40%). 

30b Ethyl (2R^S)-l-[N-/ert-butyloxycarbonyl-0-ben2yl-threonyI]-5- 

phenylpyrrolidine-2-carboxylate. 

This was prepared following the method described for Id on a 0.82 mmol scale using 
30a instead of lc The product was isolated in 38% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAc±exane 30:70 v/v) 0. 17 
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30c Ethyl (2I^SM-[N-(3^orophCTyl^ 
phenylpyrroiidine-2-carboxyJate. 

This was prepared Mowing the method described for le on a 0.31 mmol scale usina 
30b and 3-chIorophenylisocyanate. The product was isolated in 80% yield after flash 
chromatography on silica gel (eluant EtOAeAexane 30:70 v/v). 
Rf (EtOAcrhexane 30:70 v/v) 0.18 



30d (2ItSS).l-[N-<3-ChlorophenylcarbamoyI).0-benzvl-threonyl].5. 
phenylpyrToIidine-2-carboxylicadd. 

This was prepared from 30c on a 0.25 mmol scale Mowing the method described for 
If. The product was isolated in 12% yield (16 mg) after flash chromatography on silica 
gel (eluant EtOAcmexane:AcOH 70:30:1 v/v/v). 
HPLC System A ^=18.0' >97% 
Mass spec (FAB) ra/e=536 (M+H}+ 



EXAMPLE 31 



H 

H 3 C 



H 



^1 N^H, ^ 



H 3 CT 

DIBAL CH 3 ° ^ m lc w ' O' ~CH 3 f 

BOCThKOBzi).OMe »» ° CH 3 ► j \ 



I 

CH 3 

31a 



H H 



~* * or'..: 

31b 

31a Methyl (3RW<2S3R)-3.benzylox^^^ 
1^3,4-tetrahydroisoquinoh'ne-3-acetate. 

To a solution of N-BOC-O-benzyi-threonine methyl ester (585 mg, 1.81 mmol) in 
toluene (10 mL) cooled under N 2 to -78<>C was added dropwise DIBAL (3.5 mL. 1.5M in 
toluene. 5.25 mmol). The mixture was stirred at -78°C for 40 min. then excess DIBAL 
was quenched by the careful addition of MeOH (1 mL). The mixture was allowed to 
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warm to room temperature and then poured into a vigorously stirred mixture of EhO and 
satd. Rochelle salt. The mixture was stirred for 2 nr.. then the phases were separated. 
The aqueous layer was extracted once with EtoO. and the combined organic phases were 
washed with HoO and brine, dried over Na2S04, and evaporated in vacuo to give N- 
BOC-O-benzyl-threoninal (509 mg, 96%). 

A solution of this aldehyde (435 mg, 1.43 mmol) in MeOH/AcOH (99:1. 10 mL) was 
added at 0°C to a solution of the free base obtained from 1c (268 mg, 1.1 mmol) in 
MeOH/AcOH (99:1, 10 mL). The mixture was stirred at 0°C for 15 min., then 
NaCNBH3 (115 mg, 1.9 mmol) was added in portions over 15 min. and the mixture was 
stirred for a further 30 min. before being allowed to warm to room temperature. The 
solvent was removed in vacuo. The residue was taken up in EtOAc and washed 
successively with 10% KHSO4, satd. KHCO3, H 2 0 and brine, filtered (Whatman* IPS 
phase separator) and the solvent evaporated in vacuo. The residue was purified by flash 
chromatography on silica gel (eluant EtOAc:pet ether 20:80) to give the tide compound 
(232 mg, 41%). 

31b Methyl (3R)-2-[(2SJR)-3.ben2yloxy.2-(3^orophenylcarbamoyIaiiuno)-butylJ. 
l,2,3,4-tetrahydroisoquinotfne-3-acetate. 

This was prepared following the method described for le on a 0.23 mmol scale using 
31a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:hexane 25:75 v/v). 

31c (3R)-2-[(2S3R)-3-BeiKyIoxy-2-(3^oro 
tetrahydroisoquinoline*3-acetic add. 

This was prepared from 31b on a 0.23 mmol scale following the method described for 
If. The product was isolated in 46% yield (55 mg) after flash chromatography on silica 
gel (eluant CHCl3:MeOH:AcOH 40:2:1 v/v/v). 
HPLC System B ^=16.4' >98% 
Mass spec (FAB) m/e=522 [M+H] + 
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EXAMPLE 32 



kA-cbi 32a 32fa H o 

^ CH 3 O J L^O DaOH V55 ^"SK 0 > 



> J y oJ y 

^ *jS °-cH 3 ^ H 3<^ °^CH 3 

32c " 32d 



32a Methyl N-(pheoethyl)-glyciiiate. 

To a adned eotota „ pteneUwtamine (151 au. 20 ta McCN (50 mL) was 
added dilsopiopylethylainine ,259 mL. 20 mmol). K,CO, (1 . excess! and JJta! 

„.9 ^20™,,,,, Theatre was*^,^ ^TJ^ 
^enconce^aadfawKeo. Theresiduewas^epie^^^ 3 ^ 
w*fed s™iy w* 5% KHCOs. H 2 0 a* W*. fltored (Whe*.^ IPS phese 
mrm*. aod coaeea™* fa Wlm „ ^ fc ^ ■ ? 
wasiisedwitbomftnherpiiritication. «"uuwniai 

32b Melhyl N^^dobexyletfwi^ijityeiiiale. 

tarty* (0.75 «) end fte nn was shaken under H 2 (40 psi) for 7 deys. The caralyat 
~ed by moedoo. wlM e= we, addnd «, ,he mna*. end .he sZ^Z 
Ita^wesotenepieWHaeed w*b=d win, BOAc. 
^ ^P^™s^wtor^C0 3 ^ex a ^ t » tawlIhEtOA( , ^ 

concenuuuri m voce » gi»e *e Uae prodee, (150 g. 61%, es en oil wtaY* ™ »d 
wimootfbrtberpiiriflcalion. uu wmcn was used 
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32c Methyl N-(2^ydohexyIeUiyl)-N-((2S)-2.(tert.butyloxycarbonylainino)-hexanoyl)- 
glycinate. 

To a stirred solution of (2S)-2-/m-butyloxycaroonylaminohexanoic acid (978 rag. 4.2 
ramol) in CH2CI2 was added diisopropylethylamine (0.74 raL. 4.2 mmoi). The solution 
was cooled to -20°C and BOP-Cl (1.08 g, 4.2 ramol) was added. The solution was 
stirred at 20°C for 20 min.. then amine 32b (0.60 g, 3.03 ramol) was added and the 
mixture was allowed to warm to room temperature. The mixture was stirred at room 
temperature for 16 hr. then the solvent was evaporated in vacuo. The residue was taken 
up in EtOAc and the solution was washed with 0.3M KHSO4, satd. KHCO3, H 2° ^ 
brine, filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue 
was purified by flash chromatography on silica gel (eluant EtOAc:hexane 25:75 v/v) to 
give the title compound (3 10 rag, 24%). 
Rf (EtOAcrhexane 25:75 v/v) 0.16 

32d Methyl N<2-cydohexylethyl)-N-((2S)-2-(3-to^^ 
giycinate. 

A solution of the BOC-protected compound 32c (310 mg. 0.75 mmol) in 4N HC1 in 
dioxan (20 mL) was stirred at room temperature for 1 hr then concentrated in vacuo, 
finally with toluene azeotrope. 

Meanwhile, to a stirred solution of 3-indoleacetic acid (184 mg, 1.05 mmol) and 
pentafluorophenol (202 mg. 1.1 mmol) in CH 2 C1 2 (10 mL), cooled to 0<>C, was added 
water-soluble carbodiimide (WSCD.HCL Peptide Inst Inc., 287 mg, 1.5 mmoi). The 
mixture was stiired at 0°C for 1 hr, then the residue from the above HC1 deprotection was 
added, followed by diisopropylethylamine (0.13 mL. 0.75 ramol) and the mixture was 
stirred at room temperature overnight. The solvent was removed in vacuo, and the 
residue was taken up in EtOAc. The solution was washed with 0.3M KHSO4, satd. 
KHCO3. H2O and brine, filtered (Whatman* IPS phase separator), and concentrated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant 
EtOAc±exane:AcOH 55:45:1 v/v/v) to give the title compound (148 mg, 42%). A part 
of this was taken up in MeCN/H20 and lyophilised. 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0. 17 
HPLC System A ^=18.8* >98% 
AAA Peptide content=80% 
Mass spec (FAB) m/e=470 [M+H1+ 
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EXAMPLE 33 



32d 



H ) Jh 
*3 C 33 

33 N-(2-C*dohe*yle^^ 

This was prepared from 32d on a 0.35 mmol scale Mowing the method described for 
If. The product was isoiated in 53% yield (85 mg) after flash chromatomphy on silica 
gel feluant£tOAc±exane^cOH 75:25:2 v/v/v). 
HPLC System A ^=14.6* >99% 
AAA Peptide contents=76% 
Mass spec (FAB) m/e=455 [M+Na]+ 

EXAMPLE 34 



33 




H 



H3C 



34 



34 HN<2.Cydooexylethyl W ^^ 

pyrrolidine. 6 ' 31 

To a stirred solution of 33 (86 mg. 0.19 mmol) and hydroxybenzotriazole (33 mg 0 25 
mmol) in CH 2 Cb (8 mL). cooled to 0°C, was added WSCD.HC1 (73 mg, 0.38 mmol) 
The mixture was stirred at 0°C for 1 nr.. then pyrrolidine (50 fiL. 0.57.mmol) was added! 
The mixture was stirred at 0 o C for a further 2 hrs. then at room temperature overnight. 
The solvent was removed in vacuo, and the residue was taken up in EtOAc. The solution 
was washed with 0 3M KHSO4, satd. KHCO* H 2 Q and brine, filtered (Whatman* IPS 
phase separator), and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (eluant EtOAcrAcOH 100:2 v/v) and lyophilised from 
MeCN/H 2 0 to give the tide compound (36 mg, 36%). 
HPLC System A ^=17.8' >98% 
AAA Peptide content=80% 
Mass spec (FAB) m/e=509 (M+H] + 
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EXAMPLE 35 



33 




35 Methyl N^N^2-cydohexylethyi)-NK(2S)-2^3-indoIeacetyIaniino)-hexanoyl)- 
giycyl}-D-prolinate. 

This was prepared from 33 on a 0.27 mmol scale following the method described for 34 
using D-ProOMe instead of pyrrolidine. The product was isolated in 68% yield (105 rag) 
after flash chromatography on silica gel (eluant EtOAc:hexane 95:5 v/v). 
HPLC System A t R =l4.1" >80% 
AAA Aha 0.99; Pro 1,01; Peptide content=76% 
Mass spec (FAB) m/e=567 [M+H]+ 

EXAMPLE 36 



35 




36 N-{NK2-Cydohexyiethyl)-N.((2S)-2-(3-indoleacetylaiiuno)-hexanoyl)-glycyl}-D- 
proline. 

This was prepared from 35 on a 0.21 mmol scale following the method described for If. 
The product was isolated in 45% yield (51 mg) after flash chromatography on silica gel 
(eluant CHCl3:MeOH:AcOH 40:2: 1 v/v/v). 
HPLC System A ^=15.4' >99% 
AAA Aha 1.00; Pro 1.00; Peptide content=72% 
Mass spec (FAB) m/e=552 [M+K1+ 



WO 93/20099 _ 0CT/GB93/OO.14 



64 

EXAMPLE 37 



35 



37a Methyl N-{N-(2w:ydohexyle^^^ 

glycviJ-D-pipecoiate. ' 

TTus was prepared from 33 on a 0.27 mmol scale following the method described for 34 
using methyl D-pipecolate instead of pyrrolidine. Ine product was isolated in 85% yield 
alterflash chromatography onsilicagel (eluantEtOAcrhexane 85:15 v/v) 
Rf (EtOAc:hexane 95:5 v/v) 0.32 

37b WW*d*m*l^^ 
pipecolicacid. 

Tniswas prepared from 37a on a 0.17 mmol scale foUowing the method described for 
If. Tne product was isolated in 10% yield (10 mg) after flash chromato 2ra phy on silica 
gel (eluant EtOAcrAcOH 100:2 v/v). 
HPLC System A 1^17.6* >80% 
AAA Peptide content=74% 
Mass spec (FAB) m/e=567 [M+H}+ 
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EXAMPLE 38 




38a N-(2-Cydohexylethyl)^ 
glycine. 

This was prepared from 32c on a 1.82 ramol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

38b Methyl N-{N^2<ydohexyIetoyl)-N^^ 
hexanoyl)-glycyi}-glydnate. 

This was prepared from 38a on a 0.91 mmol scale following the method described for 
34 using GlyOMe instead of pyrrolidine. The product was used without purification, 
assuming a yield of 100%. 
Rf (EtOAcrpet ether 75:25 v/v) 0.59 

38c Methyl N-{N-(2^ydohexylethyI)^ 
glycyl}-glydnate* 

This was prepared from 38b on a 0.91 mmol scale following the method described for 
32d using hydroxybenzotriazole instead of pentafluorophenol. The product was isolated 
in 44% yield after flash chromatography on silica gel (eluant EtOAc:peL ether 50:50 v/v 
then neat EtOAc). 
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38d N-{N.(2.Cydohei^^^ 

glycine. ' ' 

This was prepared from 38c on a 0.40 mmoi scale Mowing the method described for 
If. The product was isolated in 49% yield ( 105 mg, after flash chromatographv on silica 
gel (eluantEtOAc:MeOHAcOH 100:4:4 v/v/v). 
HPLC System A ^=10.0' >98% 
AAA Peptide contems=79% 
Mass spec (FAB) m/e=535 [M+Na]+ 



EXAMPLE 39 



O. 

39a ch 3 




H 3C ° H H U 3 J <*S 

39d gg e \J 

39a Methyl N-(cydohexyimettyl).glydnate. 

This was prepared from, cyclohexylmemylamine on a 3.0 mmoi scale followin* the 
method described for 32a. The product was used without purification, assumimr atfeld 



WO 93/20099 




PCT/GB93/00614 



67 

39b Methyl N-(cydohexyimeihyl)-N^(2S)-2-(ten-butyloxycarbonylamino)- 
hexanoyO-glycinate. 

This was prepared from 39a on a 3.0 mmol scale following the method described for 
32c The product was isolated in 52% yield after flash chromatography on silica gel 
(eluant EtOAcihexane 25:75 v/v). 
Rf (EtOAc:hexane 25:75 v/v) 0.23 

39c Methyl N-(cydohexylmethyl)-N-((2S)-2^3-indoleacetylamino)-hexanoyl)- 
giydnate. 

This was prepared from 39b on a 1.6 ramol scale following the method described for 
32d. The product was isolated in 69% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.20 

39dN-(Cydohexylmemyl)-N-((2S)-2-^ 

This was prepared from 39c on a 1. 1 mmol scale following the method described for If. 
The product was isolated in 22% yield after flash chromatography on silica gd (eluant 
EtOAc:AcOH 100:2 v/v). 
Rf (EtOAc:AcOH 100:2 v/v) 0.18 

39e l-{N^2-Cydohexylmethyl^N-((2S)-2-(3.indoleacetylaniino).hexanoyl)-glycyl}- 
pyrrolidine. 

This was prepared from 39d on a 0.48 mmol scale following the method described for 
34. The product was isolated in 44% yield { 109 mg) after flash chromatography on silica 
gel (eluant EtOAc: AcOH 1 00:2 v/v). 
HPLC System A t R =15.4* >99% 
AAA Peptide content=83% 
Mass spec (FAB) m/e=495 [M+H]+ 



EXAMPLE 40 
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40a Methyl MN-(2K:ydohexy!methy^^ 
glycyi}-prolinate. 

This was prepared from 39d on a 0.23 mmoi scale following the method described for 
34 using ProOMe instead of pyrrolidine. The product was isolated in 72% yield alter 
flash chromatography on silica gel (eluant EtOAc). 
Rf (EtOAc:hexane 90:10 v/v) 0. 14 

40b MN-(2-Cydohexylmethyl)-N-(^ 
proline. 

This was prepared from 40a on a 0.16 tnmol scale following the method described for 
If. The product was isolated in 45% yield f38 mg> after flash chromatography on silica 
gel(eluantEtOAc:AcOH 100:2 v/v). 
HPLC System A ^=1 1.8' >99% 
AAA Aha 1.01; Pro 0.99; Peptide content=8l% 
Mass spec (FAB) m/e=561 [M+Na]+ 

EXAMPLE 41 



IT. • Cr*-"' J M. 

41b v — ' 

41a Methyl l-{N-(2-Cydohe^lmethylW(2S)-^ 
glycyJJ-D-proIinate. 

This was prepared from 39d on a 0.23 mmol scale following the method described for 
34 using D-ProOMe instead of pyrrolidine. The product was isolated in 48% yield after 
flash chromatography on silica gel (eluant EtOAc). 
Rf (EtOAc:hexane 90:10 v/v) 0.14 



WO 93/20099 




PCT/GB93/00614 



69 

41b l-{N-(2-CydohexylmethylM 
D-proline. 

This was prepared from 41a on a 0.11 ramol scale following the method described for 
If. The product was isolated in 52% yield (30 mg) after flash chromatography on silica 
gel (eiuant CHC13:MeOH:AcOH 40:2:1 v/v/v). 
HPLC System A t R =12.r >99% 
AAA Aha 0.98: Pro 1.02; Peptide comenu=84% 
Mass spec (FAB) m/e=561 [M+Nal+ 

EXAMPLE 42 



H O 




42a Methyl N-(cyclooctyimethyl)-glycinate. 

To a stirred solution of cyclooctanecarboxaldehyde (0.70 g» 5 mmol) and GlyOMe.HCl 
(0.75 g f 6 mmol) in MeOH (50 mL) at room temperature was added AcOH (2 mL), 
diisopropylethylamine (1.04 mL, 6 mmol) and NaCNBH3 (°- 75 S» 12 mmol). The 
mixture was stirred at room temperature for 4 hr., then the solvent was evaporated in 
vacuo and the residue was partitioned between EtOAc and satd. KHCO3. The organic 
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phase was washed with H 2 0 and brine, filtered (Whatman* IPS phase separator), and 
concentrated in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant EtOAc) to give the title compound (500 mg. 47%). 
Rf(EtOAc)0.47 

l H NMR 5 2.42 (2H.dJ=6Hz); 3.35 (2&s>; 3.68 (3&s) 

42b Methyl N<cydoo<^lmethyi).N-((2S^^^ 
glydnate. 

This was prepared from 42a on a 2.35 mmol scale following the method described for 
32c. The product was isolated in 99% yield after flash chromatography on silica gel 
(eluant EtOAcspet. ether 25:75). 
Rf (EtOAcrpeL ether 25:75 v/v) 0.41 

42c Methyl N^cydooctyimethyI)-N-«^^ 
glydnate. 

This was prepared from 42b on a 2.35 mmol scale following the method described for 
38c The product was isolated in 79% yield after flash chromatography on silica gel 
(eluant EtOAcpet. ether 50:50 v/v). 
Rf (EtOAc:peL ether 65:35 v/v) 0.46 
HPLC System A ^=16.3* 

l H NMR Major rotamer 8 4.45 (lH.dJ=l7Hz): 5.15 URm) 

Minor retainer 84.15 (lH,dJ=I7Hz); 4.55 (lH.dJ=17Hz); 4.90 dRm) 
Mass spec (FAB) m/e=484 fM+H] + 

42d N-(Cydooctylinethyl).N.((2S W3.indoleacetylaniino).hexanoyl). g lycine. 

This was prepared from 42c on a 1.86 mmol scale Mowing the method described for 
If. The product was used without puification. assuming a yield of 100%. 
HPLC System A ^=12.6' 
Mass spec (FAB) m/e=470 [M+H]+ 

42e Methyl MN^cydooctylmethyl).N^^ 
glycyl}-D-prolinate. 

This was prepared from 42d on a 1.49 mmol scale Mowing the method described for 
33 using D-ProOMe instead of pyrrolidine. The product was isolated in 50% yield after 
flash chromatography on silica gel (eluant EtOAapet. ether 80:20 v/v). 
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HPLC System A t R = 14.8' 

Mass spec (FAB) m/e=581 [M+H]+ 

42f l-{N^Cydooctylmethyl)-N-((2S)-2-(3-indoieacetYlainino)-hexanoyI)-glycyl}-D- 
proline. 

This was prepared from 42e on a 0.62 mraol scale following the method described for 
If. The product was isolated in 79% yield (276 mg) without purification. 
HPLC System A ^=12.0' >98% 
AAA Aha 1.01; Pro 0.99: Peptide content=84% 
Mass spec (FAB) m/e=567 [M+H]+ 

EXAMPLE 43 




43e 43f 



43a Methyl 3-(phenethyIamino)-propanoate. 

This, was prepared from phenylacetaldehyde and (3-AlaOMe on a 5.0 mmol scale 
following the method described for 42a. . The product was isolated in 68% yield and used 
without further purification. 
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43b Methyl 3-{N<phenethyl>N^(2S)-2-ftm-bur^^ 
amino }-propanoate. 

This was prepared from 43a on a 3.4 mmol scale following the method described for 
32c The product was isolated in 42% yield after flash chromatography on silica gel 
(eluant EtOAc:pet. ether 25:75 v/v). 

43c Methyl 3-{N-(2^dohexylethyl).N.^^ 
hexanoyI)-amino}-propanoate. 

This was prepared from 43b on a 1.43 mmol scale following the method described for 
32b. After evaporating the solvent the product was taken up in EtOAc and washed with 
said. KHC0 3 , H 2 0 and brine, filtered (Whatman* IPS phase separator), and the solvent 
removed in vacuo. The product was used without further purification, assumina a yield 
of 100%. 

43d Methyl 3-{N<2^dohexyIethyJ>N^ 
aminoj-propanoate. 

This was prepared from 43c on a 1.43 mmol scale following the method described for 
38c The product was isolated in 64% yield after flash chromatography on silica gel 
(eluant EtOAcrpet. ether 65:35 v/v). 

43e 3W2-CydohexyIettyl)-NK^ 
propanoic add. 

This was prepared from 43d on a 0.91 mmol scale following the method described for 
If. The product was isolated in 66% yield after flash chromatography (eluant 
EtOAc:peLethenAcOH 80:20:2 v/v/v). 
HPLC System A t R =12J' 
Mass spec (FAB) m/e=470 [M+H] + 

43f W3^N-(2-CydohexylethyI)-N-«^^ 
propanoyl}-pyrrolidine. 

This was prepared from 43e on a 0.50 mmol scale following the method described for 
33. The product was isolated in 50% yield (95 mg) after flash chromatography on silica 
gel (eluant EtOAcrAcOH 100:2 v/v>. 
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HPLC System A t R =l4.2" >987* 

AAA Peptide content=797c 

Mass spec (FAB) m/e=523 [M+H]+ 

EXAMPLE 44 




44a Methyl N-(3-phenylpropyI)-giytinate. 

This was prepared from 3-phenyipropylamine on a 20 mmol scale following the method 
described for 32a. The product was used without purification assuming a yield of 100%. 

44b Methyl N-(3-cyclohexylpropyl)-gIycinate. 

This was prepared from 44a on a 20 mmol scale following the method described for 
32b. The product was isolated in a yield of 69% and used without further purification. 
*H NMR 5 2 JO (2ILtJ=7Hz); 3.34 f2H,s); 3.81 <3Rs) 



WO 93/20099 



'CT7GB93/00614 



74 



44c Methyl N-(3<ydohexylpropyiHN^(2S).2.(tert.bntyloxycarbonyiaiiiiiio). 
hexanoyl)-gJydnate. 

This was prepared from 44b on a 5.8 mmol scale following the method described for 
32c The product was isolated in 68% yield after flash chromatography on silica gel 
(eluant EtOAcpet. ether 25:75 v/v). 

44d Methyl N-(3*ydohexylpropyl)-N-^^ 
glycine. 

This was prepared from 44c on a 0.59 mmol scale Mowing the method described for 
38c. The product was isolated in 90% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ether 30:70 v/v). 

IH NMR Major rotamer 5 3.64 (lH,dJ=l7Hz); 4.21 (iadJ=l7Hz); 5.05 (lHjn) 
Minor rotamer 5 3.85 (IH.dJ=17Hz); 4.21 (lRd J=17Hz); 4.80 (lHjn) 

44e N.(3-Cyclohexyipropyl W(2S)-2^2.indole<^bonyIaniiiio).hexanoyl)^lydne. 

This was prepared from 44d on a 0.53 mmol scale following the method described for 
If. The product was isolated in 66% yield (120 mg) after flash chromatoeraphy (eluant 
EtOAc:peLethenAcOH 60:40:2 v/v/v). 
HPLC System A t R =l6.9' >98% 
AAA Peptide content=81% 
Mass spec (FAB) m/e=456 [M+H]+ 
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EXAMPLE 45 




45b 45c 



45a Methyl N^3^dohexylpropyl).N-<N.(/err.butyJoxycarbonyl).phenyialanyl). 
glydnate. 

This was prepared from 44b on a 2.9 mmol scale Mowing the method described for 
32c using BOC-Phe instead of BOC-aminohexanoic acid. The product was isolated in 
77% yield after flash chromatography on silica gel (eluant EtOAc:pet ether 25:75 v/v). 

45b Methyl N^3-cydohexylpropyl>NKN^3-indolea<:etyl).phenylalanyl).glycinate. 

This was prepared from 45a on a 2.4 mmol scale following the method described for 
38c. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ether 70:30 v/v). 

45cN.(3-Cydohexyfpropyl)-N-(N-(3-i^ 

This was prepared from 45b on a 0.68 mmol scale following the method described for 
If. The product was isolated in 46% yield ( 159 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A ^=14.6* >95% 
AAA Peptide content=86% 
Mass spec (FAB) m/e=504 [M+H] + 
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EXAMPLE 46 




46a Methyl NK2^dohexyIefcyI).N^ 
phenylbntanoyO-glydnate. 

This was prepared from 32b on a 4.8 mmol scale foUowing the method described for 
32c using BCC-amino-4-phenyibutanoic acid instead of B<X>arnmohexanoic acid. The 
product was isolated in 79% yield after flash chromatography on silica gel (eluant 
EtOAcrpet ether 30:70 v/v). 

46b Methyl N-(2<ydohexyIethyI)-N-((2S^ 
phenylbutanoyl)-glydnate. 

This was prepared from 46a on a 0.75 mmol scale foUowing the method described for 
32c using 3-isoqumoiinecarboxyUc acid instead of 3-indoleaceuc acid. The product was 
isolated in 62% yield after flash chromatography on silica gel (eluant EtOAcipet. ether 
30:70 v/v). 

46c N^2-Cydohexylethyl)-N-((^ 
phenylbutanoyD-giydne. 

This was prepared from 46b on a 0.47 mmol scale foUowing the method described for 
If. The product was isolated in 52% yield (121 mg) after flash chromatography on sfflca 
gel (eluant EtOAcAcOH 100:2 v/v). 
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HPLC System A ^=17.2' >99% 

AAA Peptide content=97% 

Mass spec (FAB) m/e=502 [M+H] + 



EXAMPLE 47 




47a Methyl N-phenethyl-N.((2S)-2-(te/r-butyioxycarbonylaiiiino)-hexanoyl)- 
glydnate. 

This was prepared from 32a on a 2.6 mmol scale following the method descibed for 
32c. The product was isolated in 75% yield after flash chromatography on silica gel 
(eluant EtOAcrhexane 25:75 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.35 

47b Methyl N-phenethyl-N-((2S)-2-(3WndoleacetylanUno).hexanoyl).glydnate. 

This was prepared from 47a on a 1.2 mmol scale following the method descibed for 
32d. The product was isolated in 71% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 70:30 v/v). 
Rf (EtOAcrhexane 70:30 v/v) 0. 16 
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47cN-Phenethyl-N-((2S)-2-(3-indoleacetyIainino)-hexanoyi)-glydne. 

This was prepared from 47b on a 0.88 mmol scale following the method descibed for If. 
The product was isolated in 70% yield after flash chromatography on silica gel feluant 
EtOAc:AcOH 100:2 v/v). 
Rf (EtOAc:AcOH 100:2 v/v) 0.21 

47d Methyl N^N-phenethyl-N^(2S)-^(3.indolera^ 
proiinate. 

This was prepared from 47c on a 0.22 mmol scale following the method descibed for 34 
using D-ProOMe instead of pyrrolidine. The product was isolated in 50% yield after 
flash chromatography on silica gel (eiuant EtOAc:AcOH 100:2 v/v). 
Rf (EtOAc:AcOH 100:2 v/v) 0.16 

47eNKN-I%enetoyl.N^(2SV2-(3.ta^^ 

This was prepared from 47d on aO.H mmol scale following the method descibed for If. 
The product was isolated in 38% yield (23 mg) after flash chromatography on silica gel 
Celuant CHa3AfeOH:AcOH 35:2:1 v/v/v). 
HPLC System A t R =lU' >98% 
AAA Aha 0.99; Pro 1.01: Pepdde contene=65% 
Mass spec (FAB) m/e=569 [M+H1+ 



EXAMPLE 48 
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48a l-te/t-Butyioxycarbonyl-2 J-dihydroindole-2-carboxylic acid. 

This was prepared from (2R)-2J-dihydroindole-2-carboxylic acid (M. Vincent et al. 
Tetrahedron Lett.. 23, 1677, 1982) on a 65 ramol scale following the method described 
for la. The product was isolated in 98% yield and used without further purification. 

48b Methyl (3R)-2-{N-((2R)-l-/ert-butyIoxycarbonyl.23-dihydroindoIe-2-carbonyI)- 
0-benzyl-threonyl}-l^J.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from Id on a 0.68 mmol scale following the method described for 
32d using 48a instead of indole-3-acetic acid. The product was isolated in 82% yield 
after Hash chromatography on silica gel (eluantEtOAc:hexane:AcOH 35:65:1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.36 



48c (3R)-2-{NK(2R)-l-te/t.Butyloxycarbonyl.2J^iihydroindole-2-carbonyl)-0- 
benzyl-thrwnyl^l^,4-terrahydroisoquinoline-3-aceticacid. 

This was prepared from 48b on a 0.56 mmol scale following the method descibed for If. 
The product was isolated in 55% yield (195 rag) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50: 1 v/v/v). 
HPLC System A ^=18.0' >98% 
Mass spec (FAB) m/e=628 [M+HJ+ 



EXAMPLE 49 




49a Methyl (3R)-2-{(2S>2-((2R)-l^rt.butyloxycarbonyl.23^Uhyciroiiidole-2- 
carbonylamino)^phenylbutanoyl}-1^3,4.tetrabydroisoquinoline-3-acetate. 

This was prepared from 13a on a 0.53 mmol scale following the method descibed for 
48b. The product was isolated in 80% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 30:70:2 v/v/v). 
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49b (3R>-^{(2S)-2-((2R)-l-tert.Butytoxy^ 
carbonylamino)^phenylbuta™^^ 

This was prepared from 49a on a 0.21 mraol scale following the method descibed for If. 
The product was isolated in 53% yield (66 mgj after flash chromatography on silica gel 
(eluant EtOAqpet. etherrAcOH 35:65:2 v/v/v). 
HPLC System A ^=17.2' >98% 
AAA Peptide content=85% 
Mass spec (FAB) ra/e=598 [M+H] + 

EXAMPLE 50 




SOd 50e 
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50a Methyl (2RH-te/t-butyloxycarton^ 

This was prepared from 48a on a 55 mmoi scale following the method descibed for lb. 
The intermediate diazoketone was purified by flash chromatography on silica gel (eiuant 
EtOAcrhexane 20:80 v/v), and the product was isolated in 69% yield after flash 
chromatography on silica gel (eiuant EtOAcrhexane 12:88 v/v). 

50b Methyl (2R)-2 t 3-dihy droindole-2-acetate hydrochloride. 

This was prepared from 50a on a 3 mmol scale following the method descibed for lc 
and was used without purification. 

50c Methyl (2RV l-{(2S)-2-/m.butyloxycarbonylamino-4-phenylbutanoyl }-2*3- 
dihydroindole-2-acetate. 

This was prepared from 50b on a 3 mmol scale following the method descibed for Id 
using BOC-homophenylalanine instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 30% yield after flash chromatography on silica gel (eiuant EtOAcipeL ether 
16:84 v/v). 

50d Methyl (2RM-{(2S)-2-((2R).l.^^ 
carbonylamino)^phenylbutanoyI}-23Klihydroindole-2-acetate. 

This was prepared from 50c on a 0.88 mmol scale following the method descibed for 
48b. The product was isolated in 89% yield after flash chromatography on silica gel 
(eiuant EtOAc:hexane :AcOH 30:70:2 v/v/v). 

50e (2RM-{(2S)-2-((2R)-l-te^Butylo^ 
carbonvlaminoM-phenylbutanoyi}-23-dihydroindole-2-acetic add. 

This was prepared from 50d on a 0. 16 mmol scale following the method descibed for If. 
The product was isolated in 76% yield (70 mg) after flash chromatography on silica gel 
(eiuant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B t^lSS >95% 
AAA Peptide content=92% 
Mass spec (FAB) m/e=584 [M+H1+ 
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EXAMPLE 51 



' J H 3 C^ H I 

O^G 3 0 -^OH 

CH 3 

51a 51b 

51a Methyl (3R)-2.{((2RM./e/*bntyloxyc^ 
valyl}-lA3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 18a on a 0.41 mmol scale following the method descibed for 
48b. The product was isolated in 70% yield after flash chromatography on silica gel 
(eluant EtOAcrpet. ether 30:70 v/v then neat EtOAc). 

516 < 3R W«»)-l-ferf-Butylox^^ 
1^3»4-tetrahydroisoquinoline-3-aceticadd. 

This was prepared from 51a on a 029 mmol scale Mowing the method descibed for If. 
The product was isolated in 70% yield (108 mg) after flash chromatography on silica gel 
(eluant EtOAcrpet. ethenAcOH 60:40:1 v/v/v). 
HPLC System B ^=10.7 >98% 
AAA Peptide content=81% 
Mass spec (FAB) m/e=536 [M+H]+ 

EXAMPLE 52 

. CH 3 3 °^ OH 

. 52a 52b 
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52a Methyl (3R)-2-{((2R)- l-/m.butylacetyl-23.dihydroindole-2-carbonyl).valyl}- 
UJ.4-tetrahydroisoquinoline-3-acetate. 

A solution of 51a (198 rag, 0.36 mraol) in 4N HC1 in dioxan (15 mL) was stined at 
room temperature for 30 rain., then the solvent was evaporated in vacuo, finally with 
toluene azeotrope. The residue was taken up in CH2CI2 and cooled to -15°C with 
stirring. Diisopropylethylamine (0.14 mL, 0.80 mmoi) and terr-butylacetyl chloride (51 
\iL. 0.36 mmol) were added and the mixture was stirred at -15°C for 45 min. The 
solvent was evaporated in vacuo, and the residue was partitioned between EtOAc and 
0.3M KHSO4. The organic phase was washed with satd. KHCO3, H2O and brine, 
filtered (Whatman 11 IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant EtOAcrhexane 55:45 v/v) to give 
the title compound (100 mg, 50%). 
Rf (EtOAc:hexane 60:40 v/v) 0.28 

52b (3R)-2-{((2RM-tert-Butylacetyl-23^ydrota^^ 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 52a on a 0.18 mmol scale following the method descibed for If. 
The product was isolated in 81% yield (78 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 65:35: 1 v/v/v). 
HPLC System A ^=14.0' >98% 
AAA Peptide content=76% 
Mass spec (FAB) m/e=534 [M+H]+ 
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26a 



30 H 3 C^ CH3 



53a W 



Ov^OH 



53b 



at, 

53c 




This was prepared from 26a on a 1.0 mmol scale Mowing the method descibed for Id 



usnjg BOC-vaiine instead of N-BOC-O-benzyl-threonine. The product was isolated in 
68% yield after flash chromatography^ silica gel (eluant EtOAcdtexane 28-72 v/v) 
Rf(EtOAc:hexane 25:75 v/v> 0.20 ' 




This was prepared from 53a on a 0.68 mmol scale following the method descibed for 
48b. The product was isolated in 81% yield after flash chromatography on silica gel 
(eluant EtOAc±exane:AcOH 45:55:1 v/v/v). 
Rf (EtOAc:bexane:AcOH 50:50:1 v/v/v) 0.30 



53c 



(3RW«2RM^rt.Butylo^^^^ 



This was prepared from 53b on a 0.52 mmol scale following the method descibed for If 
The product was isolated in 50% yield (150 mg) after flash chromatography on silica gei 
(eluant EtOAcmexaneAcOH 60:40:1 v/vAr). 
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HPLC System A t„=13.9' >98% 

AAA Peptide content=77% 

Mass spec (FAB) m/e=522 [M+H1+ 



EXAMPLE 54 




54a Methyl (3R)-2.{<(2R)a-/m.batyloxycarbony|.23.dihydroindoIe-2-carbonyl). 
isoleucyl}-lA3.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 20a on a 0.16 mmol scale following the method destined for 
48b. The product was isolated in 94% yield after flash chromatography on silica gel 
(eluant EtOAcipet ethenAcOH 35:65:2 v/v/v). 



54b (3R)-2-{((2R)a^rt-Butyloxycarbonyl.23^ydroindole-2Karbonyl)-isoleacyl}. 
12 J,4-tetrahydroisoquinoIine-3-acetic add. 

This was prepared from 54a on a 0.15 mmol scale following the method destibed for If. 
The product was isolated in 63% yield (55 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =15.3'>98% 
AAA Peptide content=66% 
Mass spec (FAB) m/e=550 [M+HJ+ 
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EXAMPLE 55 



22a-** i 

h 3 c o-^ 

«3 C CH 3 




55a 55b 



55a Methyl (3R)-2-{(S)^((2RM^>^^ 
<^b°nylainino).phenylaceW 

This was prepared from 22a on a 0.23 mmol scale following the method descibed for 
48b. The product was isolated in 89% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ethenAcOH 35:65:2 v/v/v). 



=5b (3R W( s >^«2R)-l-ta*^^^ 
carbonylaniino).phenyl a cetyIH^tetr a hydrois^ 

This was prepared from 55a on a 0.21 mmol scale following the method descibed for If 
The product was isolated in 66% yield (87 mg) after flash chromatosraphv on silica *el 
(eluant EtOAcrpet ethenAcOH 40:60:2 v/v/v). 
HPLC System A tR=15.3' >95% 
AAA Peptide content=73% 
Mass spec (FAB) m/e=570 [M+H] + 
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EXAMPLE 56 




56a Methyl (3RV2-(<e/t-butyloxycarbonyI-D-proiyl)-1^3,4.teti^ydn)isoquinoUne- 
3-acetate. 

This was prepared from lc on a 1.0 mmol scale following the method descibed for Id 
using BOC-D-proline instead of N-BOC-O-benzyl-threonine. The product was isolated 
in 74% yield after flash chromatography on silica gel (eluant EtOAc:pet ether 50:50 v/v). 



56b Methyl (3R)-2-{((2R)-l^rt.butyloxy<^onyl.2Jwimydroindole-2-carbonyl).D- 
prolyl}-1^3.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 56a on a 0.37 mmol scale following the method descibed for 
48b. The product was isolated in 87% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 70:30:1 v/v/v). 

56c (3R)-2-{((2R)-i-tert-Butyloxycarbonyl-2J-dihydroindole-2-carbonyl)-D-proIyl}- 
l^>3,4-tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 56b on a 0.32 mmol scale following the method descibed for If. 
The product was isolated in 39% yield (67 mg) after flash chromatography on silica gel 
(eluant CHCtyMeOFfcAcOH 50:2:1 v/v/v). 
HPLC System B t R =9.5' >98% 
AAA Peptide content=73% 
Mass spec (FAB) m/e=534 [M+H]+ 
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88 




1c + 48a 



^ O^N 



57a 





H,CTCH3 
CH 3 



H 3 c4*CH 3 
CH 3 

57c 



lA3,4.tetrahydroisoqutooIine-3.acetate. 

IMs was prepared from 1c on a 1.13 mmol scale following the method destined for Id 
using 48a instead of N-BOC^benzyl-ftreomne. The prodnct was isolated in 79% yield 
after flash chromatography on silica gel (eluant EtOAcAexane 30:70 v/v). 

cartonyI).2^ydro^ 

This was prepared from 57a on a 0.90 mmol scale Mowing the method destined for 
48b. The product was isolated in 64% yield after flash chromatography on silica gel 
(eluant EtOAcmexane 40:60 v/v). • 
Rf (eluant EtOAc:hexane 60:40 v/v) 0.40 

57c QBwsmw^^ 

^y*omdoIe-2^boiiyI>.l^^ 

This was prepared from 57b on a 0.58 mmol scale following the method destined for If 
The product was isolated in 65% yield (219 mg) after flash chromatography on silica gei 
(eluant EtOAcmexane:AcOH 65:35:1 v/v/v). 
HPLC System A ^=17.7* >99% 
Mass spec (FAB) m/e=582 [M+H] + 
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EXAMPLE 58 




58a Methyl (3R)-2-{(2R3S)-l^err.butyloxycarbonyl.3-phenyl-pyrroBdine.2. 
caitonyl}>l t 2\3»4>tetrahydroisoquinoIine*3-acetate. 

This was prepared from lc on a 0.17 ramol scale following the method described for Id 
using l-terr-butyloxycarbonyl-3-phenyl-pynoUdine-2^MrboxyUc acid (J.Y.L. Chung etal, 
J.Org.Chenu, 55,270,1990) instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 75% yield and used without further purification. 
Rf (EtOAcpet. ether 50:50 v/v) 0.18 
lH NMR 8 1.28. 1.40, 1.48 (9H.3s); 3.59, 3.66 (3H.2S) 

58b Methyl (3R)-2-{(2R3SM-((2RM^/^butyloxycari>onyi^^^ 

carbonyl>3-phenyl-pyrrolidine-^ 

acetate. 

This was prepared from 58a on a 0.098 mmol scale following the method described for 
48b. The product was isolated in 78% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether AcOH 50:50:1 v/v/v). 
Rf (EtOAc:peL ether AcOH 60:40: 1 v/v/v) 0. 15 
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58c i^W(2R3S).H(2R).l^B m o X yc^ v U23^^o^2^^ ) . 
B-phenyl-pyrroHdtae-Z-^^ ^ ' 

This was prepared from 58b on a 0.077 mmol scale following the method described for 
If.. Theproductwas isolated in 83% yield (41 mg; without cnromatosraphy 
HPLC System B t R =13.9' >99% " 
Mass spec (FAB) m/e=610 [M+H]+ 

EXAMPLE 59 



H 3 C ° o^OH O, 



poo 



o 

N CH 3 



Oca r<<> 

59b V CH 3 CH3 1 H 

59a Methyl <3R)-2-{(2R.4S).^^ 
cartony^l^,4.te^ydroisoqitfnoUne.3-carboxylate. 

This was prepared from 26a on a 0.48 mmol scale'foUowing the method described for 
Id usmg C^SH^-butyto^^^ acid (J 

Krapcho et al, JMetChem., 31,1148,1988) instead of N-BOC-0-benzyl.threonine The 
product was isolated in 40% yield after flash chromatography on silica ael eluant 
EtOAcrhexane 50:50 v/v). ieiuant 
Rf (EtOAcrhexane 60:40 v/v) 0.43 
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59b .Methyl (3R)-2-{(2R.4S)-l.((2R).lwm.butyloxycarbonyl.2Jwiihydroindole-2. 

<^bony!)^phenyltfdo-pyrrotidine-2-cart^ 

carboxylate. 

This was prepared from 59a on a 0.20 mraol scale following the method described for 
48b. The product was isolated in 61% yield after flash chromatography on silica gel 
(eluant EtOAcmexane 50:50 v/v). 
Rf (EtOActhexane 55:45 v/v) 0.42 

59c (3R)-2-{(2R^M-((2RM-tert-Batyloxyc^ 

4.phenyltfflo-pyiToHdine-2<arbon 

add. 

This was prepared from 59b on a 0.12 mmol scale following the method described for 
If. The product was isolated in 43% yield (32 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 85:15:1 v/v). 
HPLC System A t R =20.5' >98% 
Mass spec (FAB) m/e=627 [M+H]+ 

EXAMPLE 60 
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60a Methyl (3RW(2IUSM-fe#*^ 
carbonyl}-1^.4.teti^ydTOisoquinoliiie.3-acetate. 

This was prepared from 1c on a 0.48 mmol scale foUowing the method described for Id 
ustng t2R^M-*m-butyloxycart^^ ^ ^uxd 

of N-BOC-O-benzyl-threonine. The product was isolated in 61% Weld after flash 
chromatography on silica gel (eluant EtOAcihexane 50:50 v/v). 
Rf (EtOAcrhexane 60:40 v/v) 0.39 

60b Methyl (3R)-2.{(2R.4SM^^ 

^"^Phenyl^^^ 
acetate. 



This was prepared from 60a on a 0.29 mmol scale foUowing the method described for 
48b. The product was isolated in 77% yield after flash chromatography on silica gel 
CeluantEtOAcAexane 55:45 v/v). 
Rf (EtOAcmexane 60:40 v/v) 0.40 

60e <3*W(2IMS).^ 
4.phenyItWo.p^^ 

Thts was prepared from 60b on a 0.22 mmol scale foUowing the method described for 
If Pf°f was in 64% yield (91 mg) after flash chromatosraphy on silica 

gel (eluant EtOAc±exane:AcOH 70:30:1 v/v). 
HPLC System A ^=20.9" >99% 
Mass spec (FAB) m/e=642 [M+H]+ 
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EXAMPLE 61 




61a Methyl (3R)-2-{(2R.4RM-tert-butyloxyca^^ 
carbonyI}-l^,4-tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 26a on a 0.40 mmol scale following the method described for 
Id using (2R.4RM-rm-butyioxycarbonyl^phenylta^ acid (J. 

Krapcho et al, JMedChem., 31,1148,1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 60% yield after flash chromatography on silica gel (eluant 
EtOAc:peL ethenAcOH 40:60:2 v/v/v). 

61b Methyl <3R) : 2-{(2R,4RM-((2RM-tert-butyloxyc^ 

cartonyl^phenylthio-pyrroMcUn*^ 

carboxylate. 

This was prepared from 61a on a 0.24 mmol scale foUowing the method described for 
48b. The product was isolated in 48% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ether 40:60 v/v). 



WO 93/20099 



'CT/GB93/00614 



94 



61c (3R)-2-{(2IMRM^(2R)-Wm-B^^ 

^Phenylthio.pyiToIicUne-2^b 

acid. 

This was prepared from 61b on a 0.12 mmol scale following the method described for 
If. The product was isolated in 69% yield (50 rag, after recrystailization from 
EtoO/hexane. 

HPLC System B ^=15.0' >98% 
Mass spec (FAB) m/e=628 [M+H] + 

EXAMPLE 62 



%C O X 
3 0^"OH 



O 

62a x ch 3 



°5V? — co.,-'? 

H3C+CH3 o^uy r*° 0 °*TY*1 

62b ra 3 ^3 T H 

62C 

62a Methyl CBWOWl^l^^ 
carbonyl}-l^,4.tetrahydroisoquiiioHne.3-carboxylate. 

This was prepared from 26a on a 0.68 mmol scale'foUowina the method described for 
Id using (2R.4RM-rm-butylQxyc^^ ^ (J 

Krapcho « a/. JMecLChem., 31.1 148.1988) instead of N-BOC-O-benzyl-threonine The 
product was isolated in 43% yield after flash chromatography on silica gel feluant 
EtOAcrhexane 50:50 v/v). 
Rf (EtOAchexane 60:40 v/v) 0.38 
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62b. Methyl (3R)-2-{(2R.4RM-((2RMwe/t.butyloxycarbonyWJ-dihy 

carbonyl)-4-benzyioxy-pyiTolidine-2-^ 

car boxy late. 

This was prepared from 62a on a 0.30 ramol scale following the method described for 
48b. The product was isolated in 35% yield after flash chromatography on silica gel 
(eiuant EtOAc:hexane 55:45 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.36 

62c (3R)-2-{(2R.4RM-((2RM.te/t-Butyioxycarbony 

4-benzyloxy-pyrrolidine-2^arbonylM^ 

acid. 

This was prepared from 62b on a 0.11 mmol scale following the method described for 
If. The product was isolated in 29% yield (20 mg) after flash chromatography on silica 
gel (eiuant EtOAc:hexane:AcOH 90:10:1 v/v). 
HPLC System A t R =8.8* >98% 
Mass spec (FAB) m/e=626 [M+H] + 



EXAMPLE 63 
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63a Methyl (3R)-2-{(2R.4RM-tert-butyioxy^ 
carbonyI}-1^4-tetrahydroisoquuioUne-3<arboxyiate. 

This was prepared from 26a on a 0.59 mmol scale following the method described for 
Id using (2R.4R)-l.fm-buryIoxycarbonyl^phenoxy-pyrfoH(lme.2<arboxyac acid (J. 
Krapcfao et aL JMedChem.. 31.1148,1988) instead of N-BOC-O-benzyi-threonine. The 
product was isolated in 59% yield after flash chromatography on silica gel (eluant 
EtOAcrpet. etherAcOH 40:60:2 v/v/v). 

63b Methyl (3R)-2-{(2R.4R>H(2R>-l^^ 

carbonyl)^phenoxy-py^^ 

carboxyiate. 

This was prepared from 63a on a 035 mmol scale following the method described for 
48b. The product was isolated in 20% yield after flash chromatography on silica gel 
(eluant EtOAc:pet. ether 40:60 v/v). 

63c (3R).2-{(2R,4R).H(2R)^^^^ 
4.phenoxy.pyiTOUdtae-2-cart^^^ 

This was prepared from 63b on a 0.07 mmol scale following the method described for 
If. The product was isolated in 61% yield (26 mg) after tecrystaUization from 
MeOHfffrO. 

HPLC System B t R =13.2' >98% 
Mass spec (FAB) m/e=612 [M+H]+ 
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EXAMPLE 64 




64a Methyl (3R)-2-{(2R.4R)-l.tert.butyioxycarbonyl^phenyl-pyiTolidine-2- 
carbonyl}-1.23.4-tetrahydroisoqiiinoline-3-acetate. 

This was prepared from lc on a 0.24 ramol scale following the method described for Id 
using (2R.4S)-l-/ert-butyloxycarbonyI^phenyl-pyrrolidine-2HarboxyUc acid (J. 
Krapcfao et al, JMeeLChenu. 31.1 148.1988) instead of N-BOC-O-benzyl-threonine. The 
product was used without further purification assuming a yield of 100%. 
Rf (EtOAcpeL ether 30:70 v/V) 0. 1 1 

64b Methyl (3R)-2-{(2R,4R).l.((2R).l.tert.butyloxycarbony|.23.dihydroindole.2- 

carbonyl)^phenyl.pyiToMdine.2^bonyl}.lA3,4.tetrahydroisoquinoUne-3- 
acetate. 

This was prepared from 64a on a 0.24 mmol scale following the method described for 
48b. The product was isolated in 33% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ethenAcOH 40:60:1 v/v/v). 
Rf (EtOAcpet. ethenAcOH 40:60: 1 ) 0.09 
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64cf3R).2.{(2R.4R).H(2R).l. te it.Batyloxyc a rbo n yI.^ 
*P*enyl-pyiroatoe.2<^^^ 

This was prepared from 64b on a 0.08 mmol scale following the method described for 
If. The product was isolated in 100% yield (54 rag, without chroraatoarapfay 
HPLC System B ^=15.4* >98% 
Mass spec (FAB) ra/e=6I0 [M+H1+ 

EXAMPLE 65 




W // 



H 3 C O A 





H3C+CH3 



CH 3 f 

65C °^° H 

1 5 1 ^^M^-butyloxycarbonyl^ 
carbonyl}.lA3,4.tetrahydroisoquinoline.3-acetate. 

J»~m-d *°* Icona0.24 mmol scale foUowing the method described for Id 
using C^RH-rm-butyloxy^^ ^ (J 

Krapcho etal, JMetLChenu, 31.1148.1988) instead of N-BC^-O-benzyl-threonine. The 
product was isolated in 78% yieldandused without farther purification. 
Rf (EtOAcpeL ether 30:70 v/v) 0.1 1 
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65b Methyl (3R)-2-{(2R.4S)-l-((2R)-Wm-butyloxycarbonyl.23^iaydroindole-2. 

carbonyl)^phenyl.pyrrolidine-2-carbonyi}-l^,4-teti^ydroisoqiunoline-3- 
acetate. 

This was prepared from 65a on a 0.31 raraoi scale following the method described for 
48b. The product was isolated in 74% yield after flash chromatography on silica gel 
(eluant EtOAc:pet. ether AcOH 30:70:1 v/v/v). 
Rf (EtOAcpeL ethenAcOH 25:85:1 ) 0. 10 

65c (3R)-2-{(2R,4S).l.((2RM./m-Butyloxyca^ 

4-phenyI-pyiToUdine-2-carbonyl}-1^.4-teti^ydroisoquinoUne-3.aceticacid. 

This was prepared from 65b on a 0.30 mmol scale following the method described for 
If. The product was isolated in 79% yield ( 149 mg) without chromatography. 
HPLC System B t R =14.8' >95% 
Mass spec (FAB) m/e=610 [M+H]+ 

EXAMPLE66 




o 




66c 
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66a Methyl (SR^Kl^VWert-batyloxycarbonyl^benzvl-pyrroUdine-^ 
carbonyl}-l^J,4-tetrahydroisoquinoiine-3-carboxylate. 

This was prepared from 26a on a 0.66 ramol scaie following the method described for 
Id using GR.4SM-«/T-butyioxycaroon^ acid (J 

Krapcho a al. JMetLChem., 31.1148.1988) instead of N-BOC-O-benzyi-threonine. The 
product was isolated in 55% yield after flash chromatography on silica eel (eluant 
EtOAc:peL ethenAcOH 30:70: 1 v/v/v). 

66b xYIethyl (3R)-2-{<2IMSM-((2RM*m^^^ 

<^°°nyl)^benzyl-pyrro^^^ 

carboxylate. 

This was prepared from 66a on a 0 35 mmol scale foUowing the method described for 
48b. The product was isolated in 33% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 30:70:1 v/v/v). 

66c GRW(2IWSW(2R).l.te^ 
^Denzyl-pyrroHdtae.^to 

This was prepared from 66b on a 0.11 mmol scale Mowing the method described for 
If. The product was isolated in 63% yield (43 mg) after recrystallizadon from 
MeOH/^O. 

HPLC System Bt R =14.6'>95% 
Mass spec (FAB) m/e=610 [M+H] + 
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EXAMPLE 67 




67a Ethyl (2R^S)-l-/m-butyloxycarbonyi-5-phenyi*pyrroUdine>2-carboxyIate. 

To a solution of 30a (290 mg, 1.32.mmol) in CH2CI2 (10 mL) was added di-rm-butyl 
pyrocarbonate (576 mg, 2.64 ramol), and the mixture was stirred at room temperature for 
3 hrs. The solvent was evaporated in vacuo, and the residue was purified by flash 
chromatography on silica gel (eluant ElOAcpet. ether 15:85) to give the title compound 
(400mg,95%). 

Rf (EtOAcrpet ether 15:85) 0.35 

67b (2IL5S)-l-tert-Butyloxycarbonyl-5-phenyl-pytTolidine-2-carboxyIic add. 

This was prepared from 67a on a 1.25 mraol scale following the method described for 
If. The product was isolated in 93% yield and used without further purification. 

67c 2-{(2R5S)-l-/e/t-Butyloxycarbonyl-5-phenyI-pyrroIidine-2-carbonyl}-ia3,4- 
tetrahydroisoquinoline. ' 

This was prepared from 67b and tetrahydroisoquinoline on a 0.38 mraol scale following 
the method described for Id. The product was isolated in 74% yield after flash 
chromatography on silica gel (eluant EtOAcpet. ether 30:70 v/v). 
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67d 2-{(2R^S)-H(2RM-fe^Butyioxyc^^ 
phenyi-pyiroHdine-2-cart^ 

This was prepared from 67c on a 0.28 mmol scale following die method described for 
48b. The product was isolated in 64% yield (98 mg) after flash chromatography on silica 
gel feluant EtOAcrpet ether 40:60 v/v). 
HPLC System A t R s=25.0' >99% 
Mass spec (FAB) m/e=552 [M+H]+ 



EXAMPLE 68 




68a Methyl (3R)-2-{(2R^S)-l^/r-butyIoxycarbonyl-5-phenyI-pyiToH^ 
carbonyl}-l^Atetrahydroisoquinoline-3-carboxylate. 

This was prepared from 67b and 26a on a 0.27 mmol scale following the method 
described for Id. The product was isolated in 56% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 25:75 v/v). 
*H NMR 5 L13 (9&s>; 3.63 (3Rs); 5.69 ( 1H,lJ=4Hz) 

68b Methyl (3R)-2-{(2R£SM-((2R^ 
carbony!)-5-phenyl-pyiTolidine-2-cart^ 
carboxylate. • 

This was prepared from 68a on a 1.0 mmol scale following the method described for 
48b. The product was isolated in 68% yield (415 mg) after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 
HPLC System A t R =24.7' >99% 
Mass spec (FAB) m/e=6 10 [M+H]+ 
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EXAMPLE 69 




69 (3R)-2-{(2R£SH-((2RH-tert-Butyloxycar^ 

phenyi-pyrroUdine-2-carbonyl}-1^3Ateti^ydroisoquiiioiine-3-<^boxylicacitL 

This was prepared from 68b on a 0.13 mmol scale following the method described for 
If. The product was isolated in 50% yield (38 mg) after flash chromatography on silica 
gel (eluant EtOAcpeL ethenAcOH 60:40:2 v/v/v). 
HPLC System A ^=14.9' >98% 
Mass spec (FAB) m/e=618 [M+Na]+ 

EXAMPLE 70 




70(3R>2-{(2R£SH-((2R>l-te/t-ButyIoxycarbony 

phenyl-pyiTolidine-2-<^bonyl}.1^3,4-teti^ydroisoquinoline-3H^boxamide. 

To an ice-cold stirred solution of 69 (107 mg, 0.18 mmol) and pentafluorophenoi (37 
mg, 0.2 mmol) in CH2CI2 (10 raL) was added WSCD.HC1 (478 mg, 0.4 mmol). the 
mixture was stirred at 0°C for 1 hr.. then c. aqueous NH3 (0.5 mL) was added and 
vigorous stirring was continued for 3 hr. The mixture was partitioned between EtOAc 
and H2O, and the organic phase was washed with 10% KHSO4, satd. KHCO3 and brine, 
filtered (Whatman R IPS phase separator), and concentrated in vacuo. The residue was 



WO 93/20099 



VGB93/00614 



104 

purified by flash chromatography on silica gel (eluant EtOAcrpet. ethenAcOH 55:45:2 
v/v/v) to give the title compound (87 mg. 81%). 
HPLC System A ^=20.1* >99% 
Mass spec (FAB) m/e=595 [M+HJ 

EXAMPLE 71 



i+ 




W // 



Q 



HjC'fcHa o^k/V^ h 3 c^ch 3 

71a o^o-*** ?tb o-^oh 

71a Methyl N«3R)-M(2R^).H(2R)^^ 

carbonyl>5.phenyl.p^^ 

carbonyD-glydnate. 

This was prepared from 69 on a 0.30 mmol scale following the method described for 
38b. IHe product was isolated in 85% yield after flash chromatography on silica gel 
(eluant EtOAc:pet, ether 65:35 v/v). 



71b N -«3R>-WR3SM<(2R).l^ 

carbonyi).5.ph OT yi. P y^^^ 

carbonyl}*giyrine. 

This was prepared from 71a on a 0.26 mmol scale following the method described for 
If. The product was isolated in 71% yield (120 mg) after flash chromatography on silica 
gel (eluant EtQAc:AcOH 100:2 v/v). 
HPLC System A t R =l8.4' >99% 
AAA Peptide content=76% 
Mass spec (FAB) m/e=653 [M+H]+ 
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EXAMPLE 72 




72a (2R)-l-Neopentyloxycarbonyl-2J-dihydroindoIe-2^arfaoxylic add. 

To an ice-cold stirred solution of neopenryl alcohol (88mg, 1 mmol) in CH2CI2 (5 mL) 
was added triphosgene (110 mg, 0.37 mmol) and pyridine (84 \iL, 1.02 mmol). The 
mixture was allowed to warm to room temperature and stirred for 1 hr. then cooled to 
0OQ A solution of methyl (2R)-2^-dihydroindole-2-carboxylate hydrochloride (107 mg, 
0.5 mmol) and diisopropylemylamine (90 \jL, 0.45 mmol) in CH2CI2 (2 mL) was added 
and the mixture was stirred at room temperature for 3 hr. The solvent was removed in 
vacuo and the residue was taken up in ElOAc. The solution was washed with IM HC1 
(x3) and brine, filtered ( Whatman R IPS phase separator), and concentrated in vacuo. The 
residue was taken up in dioxan ( 10 mL) and a solution of LiOH (24 mg, 1 mmol) in ffrO 
(2 mL) was added. The mixture was stirred at room temperature for 90 min.. then the 
solvent was evaporated in vacuo and the residue was partitioned between EtOAc and 10% 
aq. KHSO4. The organic phase was washed with brine, filtered (Whatman* IPS phase 
separator), and concentrated in vacuo to give the title compound (90 mg. 62%) which was 
used without further purification. 
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72b xMethyl (3R>-2«2RoSM.«2RM*eo^^ 

^nyO-^heny^^ 

carboxyJate. 

This was prepared from 68a and 72a on a 0.29 mmol scale followine the method 
descnbed for 48b. The product was isolated in 50% yield after flash chromatography on 
silica gel (eluant EtOAcpeL ether 35:65 v/v). 

72c (3R W (2IWSW(2R).l.Neo P entyloxycarbony^ 
3-phenyl.pyrroHdta^^ 

This was prepared from 72b on a 0.14 mmol scale Mowing the method described for 
If- The product was isolated in 81% yield (69 mg, after flash chromatography on silica 
gel (eluant EtOAcpeL ethenAcOH 60:40:2 v/v/v). ' 
HPLC System A ^=22.4' >95% 
Mass spec (FAB) m/e=610 [M+H]+ 

EXAMPLE 73 
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73a (2R)-l-Isopropyioxycarbonyl-2 .3-dihydroindoIe-2-carboxyiic acid. 

This was prepared from isopropanol on a 0.5 mmol scale following the method 
described for 72a. The product was isolated in 80% yield and used without further 
purification. 

73b Methyl (3R>-2-{(2R.5S)-l-((2RM-isopropyloxycarbon^^ 

c^bonyl)-5-phenyl-pyrroiidine-2^ 

carboxylate* 

This was prepared from 68a and 73a on a 0.33 mmol scale following the method 
described for 48b. The product was isolated in 59% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 45:55 v/v). 

73c (3R)-2-{(2R^SH-((2RH-feopropy 

5-phenyl-pyrroUdine-2^^bonylM^ % 4-te acid. 

This was prepared from 73b on a 0.19 mmol scale following the method described for 
If. The product was isolated in 63% yield (70 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 60:40:2 v/v/v), 
HPLC System A t R =l8.5' >90% 
Mass spec (FAB) m/e=582 [M+H] + 



™<»™» — 1CNMM4 



108 

EXAMPLE 74 



^vVS A? 



74a 




O^O ° r»<^ 



6 



o 

OH 



74c 



74a «R).l.CydohexyIoxycarbonvI.2J.dttydroindol6.2<arboxyKc add. 

This was prepared from cyclohexanol on a 05 mmol scale followine the method 
descnbed for 72a. The product was isolated in 72% yield and used without further 
purification. 

74b Methyl <*RW(2R^H(2m 

^°nyI)-5-phenyl-p^^ 

carboxylate, 

Tnis was prepared from 68a and 74a on a 0.27 mmol scale followina the method 
descnbed for 48b. The product was isolated in 73% yield after flash chromatoaraphy on 
sihcagelfeluantEtOAcpet. ether 35:65 v/v). 

74c < 3R >- 2 *2RSSM^W^ 
<^bonyi)-5-phenyI-pyr^^ 
carboxylic acid. 

This was prepared from 74b on a 0.20 mmol scale following the method described for 
If. The product was isolated in 84% yield (104 mg) after flash chromatography on silica 
gel feluantEtOAcrpeLethenAcOH 55:45:2 v/v/v). 
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HPLC System A t R =23.0' >95% 
Mass spec (FAB) ra/e=621 [M+H] + 

EXAMPLE 75 




75a (2R).l-(2-Adamantyl)oxycarbonyl-2 .3-dihydroindole-2-carboxylic acid. 

This was prepared from 2-adamantanol on a 0.5 mmoi scale following the method 
described for 72a. The product was isolated in 80% yield and used without further 
purification. 

75b Methyl (3R)-2-{(2R.5SM-((2RM.(2.acian^ 

2^bonyl)-5-pheny|.pyiTolidine-2<arbo^^ 

carboxylate. 

This was prepared from 68a and 75a on a 0.33 mmol scale following the method 
described for 48b. The product was isolated in 29% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 35:65 v/v). 
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75c (3R).2.{(2E^).i.(( 2 R^ 

<^ b °nyl)-5-phenyI.pyrrolitf^^^ 

carboxylicadd. 

This was prepared from 75b on a 0.09 mmol scale following the method described for 
If. The product was isolated in 81% yield (49 mg, after flash chromatosraphy on silica 
gel (eluant EtOAcipet. ethenAcOH 55:45:2 v/v/v). 
HPLC System A t R =27.9' >98% 
Mass spec (FAB) m/e=674 [M+H]+ 

EXAMPLE 76 




76a GRM-fe/r-Butylcarbamoyl^^ aaU 

To an ice-cold stirred solution of methyl (2R)-2.3-dihydroindole.2-carboxylate 
hydrochloride (107 mg. 0.5 mmol) and diisopropylethylamine (110 uL, 0.6 mmol) in 
CH 2 C1 2 (2 mL) was added tert-butylisocyanate (120 mg. 1.2 mmol). The mixture was 
allowed to warm to room temperature and stirred for 6 days then the solvent was removed 
m vacuo and the residue was taken upinEtOAc. The solution was washed with WHC1 
(x3) and bnne. filtered (Whatman* IPS phase separator), and concentrated in vacuo The 
residue was taken up in dioxan (10 mUand asolution of LiOH (24 mg. 1 mmol) in H 2 0 



WO 93/20099 




PCT/GB93/00614 



111 

(2 mL) was added. The mixture was stirred at room temperature for 90 min., then the 
solvent was evaporated in vacuo and the residue was partitioned between EtOAc and 10% 
aq. KHSO4. The organic phase was washed with brine, filtered (Whatman 11 IPS phase 
separator), and concentrated in vacuo to give the tide compound (120 mg, 91%) which 
was used without further purification. 

76b Methyl (3R)-2-{(2R^SM-((2RM.tert-butylcarb^ 

carbonyl)-5-phenyI-pyrrolifflne.^^ 

carboxylate, 

This was prepared from 68a and 76a on a 0.37 ramol scale following the method 
described for 48b. The product was isolated in 13% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 50:50 v/v). 

76c (3R)-2-{(2RJS)-l^(2R).l.tert.Butyl(^bamoyl.2^dmy(iroindole-2-<^bonyl)-5^ 
phenyl-pyiroUdine-2-<arbonyiM^ 

This was prepared from 76b on a 0.05 mmol scale following the method described for 
If. The product was isolated in 67% yield (20 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ether:AcOH 75:25:2 wv/v). 
HPLC System A t R =l2.2' >98% 
Mass spec (FAB) m/e=595 [M+H1+ 

EXAMPLE 77 




77b 
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77a Methyl (3R>.2-fC2R^W(2RM-/^^ 

<^°nyl>-5-phenyI- P yr^^ 

carboxylate. 

This was prepared from 68b on a 0.18 mmol scale Mowing the method described for 
*2a. The product was isolated in 81% yield after flash chromatosraphv on silica eel 
(eluant EtOAcrpet. ether 40:60 v/v). 

77b (3RW(2IWSM-((2RM^ 
P hen yH*™ttdine-2-^^ 

This was prepared from 77a on a 0.14 mmol scale following the method described for 
If. The product was isoiated in 82% yield (68 mg, after flash chromatography on silica 
gel (eiuant EtOAcpet. ethenAcOH 60:40:2 v/v/v). 
HPLC System A t R =20.0' >99% 
Mass spec (FAB) m/e=594 [M+H]+ 

EXAMPLE 78 



Q 



1c + 67b ► h,c 



8j VvO 



Q 




TCH 3 J^KJ H 3 CTCH 3 A^S^ 



H 3 CTCH 3 . v ^ - - . . - - 

CH 3 f 3 >L 

0 ^0- CH 3 O^OH 

78b 78c 
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78a Methyl (3R)-2.{(2R^S)-l./m.butyloxycarbonyl-5-phenyl-pyrroUdine-2. 
carbonyl}-l,23,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from lc and 67b on a 0.58 ramol scale following the method 
described for Id. The product was isolated in 87% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 25:75 v/v). 

78b Methyl (3R)-2-{(2R^S)-l.((2R)-l.tert.butyloxycarbonyMJ^ycIn)indole-2^ 

carbonyl)-S-phenyl-pyrrolidine-2-(arbonyl}.l^,4-teti^ydroisoqiiinoMne-3. 
acetate. 

This was prepared from 78a on a 0.36 ramol scale following the method described for 
48b. The product was isolated in 98% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ether 40:60 v/v). 

78c (3R)-2-{(2R4S)-l-((2R)-l^m-ButyloxyOT^ 
5.phenyI-pyxrolIdtae-2-<arbonyl}-l£3^ 

This was prepared from 78b on a 0.35 mmol scale following the method described for 
If. The product was isolated in 45% yield (95 mg) after flash chromatography on silica 
gel (eluant EtOAcipet. ether:AcOH 60:40:3 v/v/v). 
HPLC System A ^=15.7' >99% 
Mass spec (FAB) m/e=610 [M+H] + 
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EXAMPLE 79 

Q 



30a 

1c 



H 3 C^CH 3 

CT 3 " 79a I ULiOH 



2>ProOMe 




H C? 3C jj 



+0% oy^/ 
033 79b %c 



79c 





H 3 cf CH 3 AA^ 



79e o 

OH 



/i i m f\ a i_ 00 * yield fl^h chromatography on silica eel 

(eluant EtOAcrhexane 35:65 v/v). y S 

Rf (EtOAcdiexane 40:60 v/v) 0.29 
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79b (2R^S).l-((2R)-l./m-Butyloxycarbonyl-23-dihydroindoIe-2-carbonyl)-5- 
phenyl-pyrrolidine-2-carboxyiic acid. 

This was prepared from 79a on a 1.18 ramoi scale following the method described for 
If. The product was isolated in 66% yield and used without further purification. 
Rf (EtOAc:hexane:AcOH 80:20:2 v/v/v) 0.31 

79c Methyl N.{(3R)-2-tert-butyloxycarbonyl-1^3,4-tetrahydroisoquinoUne.3- 
acetyll-prolinate. 

This was prepared from lb on a 1.25 ramol scale in two steps, lb was hydroiysed 
following the method described for If. and the crude acid was coupled to ProOMe 
following the method described for Id. The product was isolated in 86% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 60:40 v/v). 
Rf (EtOAcmexane 60:40 v/v) 0.23 

79d Methyl N-{(3R).2-{(2R^S)-l-((2R).l-/e/*but 

carbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-U3,4-tetrahydroisoquinoline-3-acetyl}- 
prolinate. 

This was prepared from 79c on a 0.14 mmol scale in two steps. 79c was deprotected 
following the method described for lc and the crude amine was coupled to 79b following 
the method described for Id. The product was isolated in 100% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 80:20 v/v). 
Rf (EtOAcmexane 80:20 v/v) 0.19 

79e N-{(3R)-2-{(2R£S)-l-((2R)-l./m.ButyloxyCT^ 

carbonyl)-5-phenyl-pyiTolid1ne-2-carbonyl}-l^,4-tetrahydroisoquinoline-3-acetyl}- 
proline. 

This was prepared from 79d on a 0.14 mmol scale following the method described for 
If. The product was isolated in 45% yield (45 rag) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A t R sl8.5' >98% 
AAA Peptide contents9l% 
Mass spec (FAB) m/e=707 [M+H] + 
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EXAMPLE 80 




TUs wai i pepajcd torn lb „„ a 1.25 ..mo! scale Mo,*,, described 

on silica seKeluantEiOActooiie 7030 v/v). »ww 
RfffilQAcihexane 60:40 v/v) 0.27 
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80b Methyl N-{(3R).2-{(2RJS)-l-((2R)-l-/e/*-butyiox^ 

carbonyi)-5-phenyl-pyirolictine-2-carbo^ 

D-prolinate. 

This was prepared from 80a on a 0.13 ramol scale following the method described for 
79d. The product was isolated in 100% yield after flash chromatography on silica gel 
(eluant EtOAchexane 80:20 v/v). 
Rf (EtOAc:hexane 80:20 v/v) 0,18 

80c N-{(3R).2-{(2R,5S)-l.((2R).l.tert.Butyloxycarbonyl-23-dihyclroindole.2- 

carbonyl).5-phenyl-pyrrolidine-2-carbonylHA^ 
D-proline. 

This was prepared from 80b on a 0.13 mmol scale following the method described for 
If. The product was isolated in 50% yield (49 mg) after flash chromatography on silica 
gel (eluant CHCtyMeOHiAcOH 50:2:1 v/v/v). 
HPLC System A t R =17.8' >98% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=707 [M+H]+ 

EXAMPLE 81 




81a 81b 



81a Methyl (3R)-2-{(2R^S)-l.((2R).l.neopentyloxycarbonyl.23Hllhy<lroindole-2- 

carbonyl).5-phenyl-pyrroUdine-2.carbony^l^^tetrahydroisoquinoUne-3- 
acetate. 

This was prepared from 78b on a 0.27 mmol scale in two steps. 78b was deprotected 
following the method described for lc, and the crude amine was reacted with neopentyl 
chloroformate following the method described for 72a (excluding the final hydrolysis). 
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The product was isolated in 70% yield after flash chromatography on diet aei (eluant 
EtOAcrpet ether 25:75 v/v). 

81b (3R).2.{(2R*SMK(2RM^^^^ 

^Phenyl-pyrroH^^ acid ' 

This was prepared from 81a on a 0.19 mmol scale Mowing the method described for 
If. The product was isolated in 70% yield (82 mg, after flash chromatoaraphv on silica 
gel feluant EtOAcrpet. etherAcOH 50:50:2 v/v/v). ~ * 

HPLC System B 1^17.5' >95% 
Mass spec (FAB) ra/e=624 [M+H1+ 

EXAMPLE 82 



78b. 




6' 'AP 6"7» 



82a 



82b 



82a Methyl (3RW-{(2R*S)^^^^ 

This was prepared from 78b on a 0.27 mmol scale following the method described for 
81a using cyciohexanol instead of neopentyl alcohol The product was isolated in 62% 
yield after flash chromatography on silica gel (eluant EtOAcrpet. ether 20:80 v/v). 

82b < 3R W(2RJ5SM^ 

cartonvI>5.phenyI.p^^ 

add. 

TmV was prepared from 82a on a 0.17 mmol scale following the method described for 
If The product was isolated in 82% yield (86 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 50:50:2 v/v/v). 
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HPLC System B t R =18. 1' >98% 
Mass spec (FAB) m/e=636 [M+H1+ 



EXAMPLE 83 




83a Methyl (3RW(2R^SM-((2R)-M2<idairantyl)oxyc^ 

2-carionyI)-5-phenyl-pyiroUdine-2^iro^^ 

acetate. 

This was prepared from 78b on a 0.27 mraol scale following the method described for 
81a using 2-adamantanol instead of neopentyl alcohol. The product was isolated in 72% 
yield after flash chromatography on silica gel (eluant EtOAc:peL ether 20:80 v/v). 

83b (3R)-2-{<2R5S)-l-((2R).H2.Adaniantyl)oxycarbonyl.23.dlhydroindole-2. . 

cartonyl)-5-phenyl.pyrroHdine-2-^ 

add. 

This was prepared from 83a on a 0.19 mmol scale following the method described for 
If. The product was isolated in 66% yield (88 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. cthenAcOH 50:50:2 v/v/v). 
HPLC System B t R =2i.4" >99% 
Mass spec (FAB) m/e=687 [M] + 





84a (3RM ^^Tettahydro-benzOTisoquinoltae-S^arboxyHc acid hydrochloride. 

A mature of D-Hl-naphthyD-alanine (5 g. 23.2 mmol). 37% formalin (9 mL) and 
cone. HC1 (40 mL) was heated on a steam bath for 30 min. with occasional swirlin* 
Farther formalin (6 mL) and HQ (15 mL) were added and heatins was continued for 3 
hrs. The mixture was cooled to 4<>c and allowed to stand for 2 hrs. The solid product 
was collected, washed with cold H 2 0 and acetone, and dried over KOH to give the title 
compound (3.2 g, 52%). 

84b Methyl (3R). UA4.tetrahydro.te hydrochloride. 

This was prepared from 84a on a 6.05 mmol scale Mowing the method described for 
26a. The product was isolated in 43% yield after flash chromatography of the free amine 
on silica gel (eluant EtOAc) and stored as the hydrochloride. 
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84c Methyl (3R)-2.{(2RJS)-l-/m-butyloxycarbonyl-5-phenyl-pyrroUdine-2- 
carbonyl}-1.2J,4-tetrahydro-benz(/Iisoquinoiine-3-carboxylate. 

This was prepared from 67b and 84b on a 0.50 ramol scale following the method 
described for Id. The product was isolated in 82% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 30:70 v/v). 

84d Methyl (3R)-2.{(2R^S)-l.((2R)-l.tert.butyloxycarbonyl-2.3-dihydroindole-2. 

carbonyl)-5-phenyl-pyirolidine-^ 

3«car boxy late. 

This was prepared from 84c on a 0.41 mmol scale following the method described for 
48b. The product was isolated in 81% yield after flash chromatography on silica gel 
(eluant EtOAcrpet ether 40:60 v/v). 

84e (3R)-2-{(2R^SM-((2RM-*m-ButyloxyOTb^ 
5-phenyl-pyrrolfdine-2^bonyl}-l^,4-tetrah^ 
carboxyllc add. 

This was prepared from 84d on a 0.33 mmol scale Mowing the method described for 
If. The product was isolated in 74% yield (157 mg) after flash chromatography on silica 
gel (eluant EtOAc:peu ethenAcOH 55:45:2 v/v/v). 
HPLC System A t R =23.0' >98% 
Mass spec (FAB) m/e=646[M+H]+ 
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EXAMPLE 85 



84a 






HCIHN 




85b 



85c 





H,CT'CH 3 

CH 3 f - 





rvv 




85e 



85f 



8S a(3R>-*''*-Butyioxy^^ 
add. 

This was prepared from 84a on a 6.05 mmol scale following the method described for 
la. The product was isolated in 41% yield after flash chromatography on silica gel 
Celuant EtOAcpet. etherrAcOH 35:65:2 v/v/v). 



WO 93/20099 




PCT/GB93/00614 



123 

85b Methyl (3R)-2-/m-butyloxycarbonyl-l JZ3.4-tetrahydro-benz(/]isoquinoiine-3- 
acetate. 

This was prepared from 85a on a 2.5 mmoi scale following the method described for lb. 
The intermediate diazokeione was isolated in 80% yield after flash chromatography on 
silica gel (eluam EtOAc:peL ether 25:75 v/v), and the product was isolated in 75% yield 
after flash chromatography on silica gel (eluant EtOAcrpeL ether 18:82 v/v). 

85c Methyl (3R).l,W,4-tetrahydro.benzWisoquinoline-3-acetate hydrochloride. 

This was prepared from 85a on a 0.49 mmol scale following the method described for 
lc The product was used without purificadon assuming a yield of 100%. 

85d Methyl (3R)-2.{(2R^S).l-/m.butyloxycarbony|.5-pheny|.pyrroUdine-2- 
carbonyI}-l^^ t 4-tetrahydro-benz[/]isoquinoline.3-acetate. 

This was prepared from 67b and 85c on a 0.49 mmol scale following the method 
described for Id. The product was isolated in 81% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 

85e Methyl (3R)-2-{(2R£SM-((2RM^/*.butyloxycarbo^ 

carbonyO-^phenyl-pyirolffi^^ 

3-acetate. 

This was prepared from 85d on a 040 mmoi scale following the method described for 
48b. The product was isolated in 87% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 40:60 v/v). 

85f (3R)-2-{(2R^S).l.((2R)-l^m.Butyloxycarbonyl-23«<iihydroindoIe-2.carbonyl). 

5.phenyl.pyiroUcfine-2.carbonylH^^^ 

add. 

This was prepared from 85e on a 0.36 mmol scale following the method described for 
If. The product was isolated in 64% yield (151 rag) after flash chromatography on silica 
gel (eluant EtOAc:peL ether:AcOH 55:45:2 v/v/v). 
HPLC System A t R =24.1' >99% 
Mass spec (FAB ) m/e=560 [M+H-BOC] + 
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86a Ethyl (2R)-2^rt:butyloxvcarbonylainino.SH)xo.6.pheiiv|.hexanoate. 

To a stirred solution of ethyl N-BOC-D-pyroglutamate (2.06 g. 8 mmol) in THF (10 
mL). cooled to -780 C under N 2 . was added dropwise a solution of benzylmaanesium 
chloride in THF (5 mL. 2N, 10 mmol). The mixture was allowed to warm to room 
temperature over I hr., and was then poured into 5% aq. KHS0 4 . The mixture was 
extracted with EtOAc. and the organic phase was washed with satd. KHCO3 and brine 
filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant EtOAc:peL ether 30:70 vfv) to give 
the title compound (1.5 g. 54%). 
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l H NMR 8 1.28 (3RU=7Hz); 1.47 (9H.s); 3.73 (2H.s); 4.19 (2H,qJ=7Hz) 

86b Ethyl (2R5S)-5-benzyi-pyrrolidine-2-carboxylate. 

A solution of 86a (1.5 g, 4.3 raraol) in OhCh (20 mL) and TFA (20 raL) was stirred 
at 0°C for 1 nr. then concentrated in vacuo, finally with CCI4 azeotrope. The residue 
was taken up in EtOH (30 mL). To this solution was added AcOH (3 raL), then 
diisopropylethylamine (0.87 mL. 5 mmol) and finally NaBI^CN (0.82 g, 13 ramol) in 
three portions. The mixture was stirred at room temperature for 3 hr„ then the solvent 
was evaporated in vacuo. The residue was partitioned between EtOAc and satd. KHCO3, 
and the organic phase was washed with brine, filtered (Whatman* IPS phase separator), 
and concentrated in vacuo. The residue was purified by flash chromatography on silica 
gel (eluant EtOAc:pet. ether 60:40 v/vi to give the tide compound (410 mg, 41%). 
lH NMR 8 1.28 (3aU=7Hz); 175 (lH,ddJ=14,7Hz); 2.89 (lH.ddJ=14,7Hz); 4.19 
(2H.q,J=7Hz) 

86c Ethyl (2R^S)-H(2R)-l.te/t.butyloxycarbonyl-2^^imydroindole-2-carbonyl)-5- 
benzyl-pyrrolidine-2-carboxylate. 

This was prepared from 86b on a 1.76 mmol scale following the method described for 
48b. The product was isolated in 86% yield after flash chromatography on silica gel 
(eluant EtOAcrpet. ether 25:75 v/v). 

86d (2R^S).l-((2R)-l-/m.Butyloxycarbonyl.2J.dihydroindole-2-carbonyl)-5- 
benzyl>pyrroIidine-2-carboxylic add. 

This was prepared from 86c on a 1.51 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

86e Methyl (3R)-2-{(2R^S)-l.((2R).l^/t-butyloxycarbonyI03-dihydroindole.2. 
carbonyl)-5-beiizyJ-pyiToJiojne-2-carbonylH^ 

This was prepared from lc and 86d on a 0.50 mmol scale following the method 
described for Id. The product was isolated in 97% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 
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86f (3W-2-{(2RJS)-I.((2RVRm.ButyloxycarbonyI-2jHlihvd^^ 

This was prepared from 86e on a 0.49 mmoi scale following the method described for 
If. The product was isolated in 49% yield (150 mg> after flash chromato-saphv on silica 
gel feluant EtOAc:pet. ethenAcOH 60:40:2 v/v/v). 
HPLC System A t R =I5.2' >99% 
Mass spec (FAB) m/e=624 [M+H1+ 



EXAMPLE 87 




87e 87f 



WO 93/20099 




PCT/GB93/00614 



127 



87a Ethyl (2R)-3,4-dihydro-5-(2-naphUiyl)-2H-pyrrole-2-carboxylate. 

To a stirred solution of ethyl N-BOC-D-pyroglutamate (2.06 g, 8 mmol) in THF (10 
raL), cooled to -78°C under was added dropwise a solution of 2-iuphthylraagnesiura 
chloride in THF (5 mL. 2N, 10 mmol). The mixture was allowed to warm to room 
temperature over I nr.. and was then poured into 5% aq. KHSO4. The mixture was 
extracted with EtOAc. and the organic phase was washed with satd. KHCO3 and brine, 
filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue was 
taken up in CHoCb (20 mL) and TFA (20 mL) and stirred at 0°C for 1 nr. then 
concentrated in vacuo, finally with CCI4 azeotrope. The residue was taken up in satd. 
KHC03 and extracted twice with EtOAc. The combined organic phases were washed 
with brine, filtered (Whatman R IPS phase separator), and concentrated in vacuo. The 
residue was purified by flash chromatography on silica gel (eluant EtOAcpet. ether 20:80 
then 40:60 v/v) to give the title compound (605 mg, 28%). 
*H NMR 8 1.43 (3H,U*7Hz); 4.41 (2ILqJ=7Hz); 5.04 (lHjn) 

87b Ethyl (2ILSS)-5-(2.iiaphthyl).pyrroUdine.2-carboxylate. 

This was prepared from 87a on a 2.27 mmol scale following the method described for 
30a. The product was isolated in 56% yield after flash chromatography on silica gel 
(eluant EtOAcrpet. ether 30:70 v/v). 

lH NMR 8 1.43 (3H.U=7Hz): 4.08 ( lH.m): 4.35 (2H.q J=7Hz); 4.48 (lttra) 

87c Ethyl (2R^S)-l-((2R)-l-fm-butyloxycartony^ 
(2-naphthyl)-pyrrolidine-2-carboxylate. 

This was prepared from 87b on a 1.26 mmol scale following the method described for 
48b. The product was isolated in 99% yield after flash chromatography on silica gel 
(eluant ElOAcpet. ether 30:70 v/v). 

87d (2R^S)-l-((2R)-l-tert-Butyloxy<stfbony|.23^lihydroindole.2-carbonyl).5-(2. 
naphthyl)-pyrrolidine-2-carboxyIic acid. 

This was prepared from 87c on a 1.25 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 
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87e Methyl (3R).2.{(2R.5S)-M(2R)-^ 

<^°nyI)-5.(2.iiaphthyr). P y^^ 

carboxylate. 

THis was prepared from 26a and 86d on a 0.31 mraol scale following the method 
described for Id. The product was isolated in 95% yield after flash chromatosraphy on 
silica gel (eluant EtOAcrpet. ether 40:60 v/v). 

87f (3R)-2-{(2R^H-((2R)-^ 

5-(2-naphthy!)-pyiroKto^ 

add. 

This was prepared from 87e on a 0.30 ramol scale following the method described for 
If. The product was isolated in 48% yield (93 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 60:40:2 v/v/v). 
HPLC System A t R =16.5' >98% 
Mass spec (FAB) m/e=646 [M+H]+ 





88a Ethyl (2S^R).l-((2R).l./m.buty!oxycarbony|.2J.dihydroindole-2-carbonyl).5- 
phenyJ-pyrrolidine-2-carboxyIate. 

This was prepared from ethyl (2SJR)-5-phenyl-pyrrolidine-2-carboxylate (the 
enantiomer of 30a) following the method described for 48b. The product was isolated in 
97% yield after flash chromatography on silica gel (eluant EtOAcrhexane 35:65 v/v). 
Rf (EtOAcrhexane 40:60 v/v) 0.27 

88b (2S^R)-l-((2R)-l.rert-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-5- 
phenyI-pyrrolidine-2-carboxylicacid. 

This was prepared from 88a following the method described for If. The product was 
isolated in 69% yield and was used without further purification. 
Rf (EtOAc:hexane:AcOH 80:20:2 v/v/v) 0.38 
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88c Methyl (3^2.{(2S*-RM-^ 

carbonyl).5.phenyI.pyr ro iidine.2.carbonyI}.l^^^^ 
carboxylate. 

This was prepared from 26a and 88b on a 0.20 mmol scale followina the method 
descnbed for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 50:50 v/v). " ' 

Rf (EtOAc:hexane 50:50v/v) 0.24 



88d (3R>-2-«2S4RM.^ 
3 -PhenyH>yiToUdin^^ 

This was prepared from 88c on a 0.20 mmol scale following the method described for 
If. The product was isolated in 55% yield (66 mg> after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A t R =19.8' >98% 
Mass spec (FAB) m/e=595 [M]+ 

EXAMPLE 89 





H 3 c4*CH 3 
CH 3 



O^OH 



89b 



89a Methyl <3R)-i{(2SJ*)^ 

carbonyl^phenyl-pyrroMne-^carbQny^I^tetr^^^ 
acetate. 

This was prepared from 1c and 88b on a 0.20 mmol scale Mowing the method 
descnbed for Id. The product was isolated in 87% yield after flash chromatomphy on 
stftca gel (eluant EtOAcmexane 50:50 v/v). 
Rf (EtOAc:hexane 50:50v/v) 026 
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89b (3R)-2-{(2SJfR).l-((2R).l./m-Butyloxycarbonyl.2J-dihydroindoIe-2-carbonyI). 
5-phenyl-pyrrolidine-2-carbonyI}-1^3.4-tetrahydroisoquinoline-3-acetic add. 

This was prepared from 89a on a 0.17 mmol scale following the method described for 
If. The product was isolated in 53% yield (55 rag; after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A t R =20.3* >95% 
Mass spec (FAB) m/e=6l0 [M+H]+ 

EXAMPLE 90 




90a Methyl N-phenethyl-N-((2R)-l-tef«.butyloxycarbonyl-2^-dlhydn»indoIe-2- 
carbonyl)-glycinate. 

This was prepared from 32a and 48a on a 0.70 mmol scale following the method 
described for Id. The product was isolated in 88% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 25:75 v/v). 

90b N.PheneUiyl-N-((2R)-l./m.butyloxycarbonyI-23^Uhydroindole-2-carbonyl)- 
glydne. 

This was prepared from 90a on a 0.50 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 
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90c Methyl (3R).2.{N.phenethyl.N.((2R).l.tert.butvIoxycarbonyl-2 J-dihydroindoIe- 
2-carbonyl)-glycyl}-U3.4.tetrah^^ 

This was prepared from 90b and 26a on a 0.50 ramol scale following the method 
described for Id. The product was isolated in 54% yield after flash chromatography on 
silica gel (eluant EtOAc:pet. ethenAcOH 35:65:2 v/v/v). 

90d (3RWN.I%enethyl.N.((2R).l^ 

carbony!).glycyl}.1^4.teti^ydroisoquinoUne-3^boxyHcadd. 

This was prepared from 90c on a 0.27 mmoi scale following the method described for 
If. The product was isolated in 72% yield (114 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ether:AcOH 55:45:2 v/v/v). 
HPLC System A t R =!9.9' >99% 
Mass spec (FAB) m/e=584 [M+H]+ 



EXAMPLE 91 



44a + 48a 



^0 



IT 1 * 




o 



H3C+CH3 ^ wfj** MU 

chj 9ta 3 91b 



O^OH 





O^O 0 O^N^V^l ? ° ° ° N ^Y^1 



91C V CH 3 



H,cfcH3 °vUU H3C+CH3 

CH, \ CH 3 OH 

91 d 



91a Methyl N.3.phenylp ro pyi.N«2R)^ 
carbonyD-glycinate. 

This was prepared from 44a and 48a on a 3.52 mmol scale following the method 
described for Id. The product was isolated in 55% yield after flash chromatography on 
silica geUeluant EtOAcmexane 40:60 v/v). 
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Rf (EtOAc:hexane 40:60 v/v) 0.31 

91b N-3-PhenylpropyJ.N.((2R).lwm-butyloxycarbonyl-2J-dihydroindoIe-2- 
carbonyO-glycine. 

This was prepared from 91a on a 0.98 mraol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

91c Methyl (3R)-2-{N.3-phenylpropyl.N^(2RH*^ 
dihydroindole^airbonyl).glycyl}.l^ 

This was prepared from 26a and 91b on a 0.98 ramol scale following the method 
described for Id. The product was isolated in 25% yield after flash chromatography on 
silica gel (eluant EtOAc:faexane 40:60 v/v). 
Rf (EtOAcrhexane 40:60 v/v) 0.17 

91d (3R)-2-{N-3-PhenyIpropyl.N-(<2R)-I^^^ 
carbonyJ)-glycylM A3,4-tetrahydroisoquinoHne-3-carboxyUc add. 

This was prepared from 91c on a 0.25 mmol scale following the method described for 
If. The product was isolated in 43% yield (65 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 70:30:1 v/v/v). 
HPLC System A t R =20.1'>98% 
Mass spec (FAB) m/e=598 [M+H1+ 



WO 93/20099 



'CT/GB93/00614 




► o^o ° o^o ** I 

JL m H3CTCH3 

H 3 CTCH3 OT 3 ch 3 

CH^ 

92b 92c 

H3C+CH3 /JU »3cf H f3 

92d 92e 
92a Methyl N-benzyi-glycinate. 

This was prepared from benzylamine on a 4.58 mmol scale followimr the method 
described for 32a. The product was isolated in 95% yield and used without further 
purification. 

92b Methyl ^•^l-m(2R).Uert.bntyloxya a bonyl.2^hyduAndole-2. 
carbonyD-glycinate. 

This was prepared from 92a and 48a on a 4.37 mmol scale following the method 
described for Id. The product was isolated in 65% yield after flash chromatography on 
silica gel (eluant EtOAchexane 40:60 v/v). 
Rf (EtOAcmexane 40:60 v/v) 0.38 
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92c . N-Ben2^J-N-((2R).L-/ert-butyloxycarbonyl-2.3-dihydroindole-2-carbonyi)- 
glycine. 

This was prepared from 92b on a 1.43 mraol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

92d Methyl (3R).2-{N-benzyl-N-((2R).l.tert-butyioxycarbonyl-23-dihydroindole-2- 
carbonyl)-glycyl}.lA3,4.tetrahydroisoquinoIine-3-acetate. 

This was prepared from lc and 92c on a 1.43 mmol scale following the method 
described for Id. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAcrhexane 40:60 v/v) 0.18 

92e (3R)-2-{N-Benzyl-N-((2R)-l.tert-butyloxycarbonyl-2.3-dihydroindole-2- 
carbonyl).glycyl}.1^3,4-tetrahydroisoquinoline-3.aceticacid. 

This was prepared from 92d on a 1.07 mmol scale following the method described for 
If. The product was isolated in 59% yield (374 mg) after flash chromatography on silica 
gel (eluant EtOAcmexane:AcOH 65:35:1 v/v/v). 
HPLC System A ^19.4' >95% 
Mass spec (FAB) m/e=584 [M+H1+ 

EXAMPLE 93 




93a 93b 

93a Methyl (3R)-2-{N-phenethyl-N-((2R).l^/T.butyJoxycarbonyl.23-dlhydroindole- 
2-carbonyl)-glycyl}-iaJ,4-tetrahydroisoquinoline-3.acetate. 

This was prepared from lc and 90b on a 0.41 mmol scale following the method 
described for Id. The product was isolated in 83% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 



WO 95/20099 



'CT/GB93/00614 



136 



carbonyI).gIycyl}.I^.4.tetrahydroisoquinoUne-3.acetic add. 

This was prepared from 93a on a 0.34 mmoi scale Mowing the method described for 
If. The product was isolated in 54% yield (110 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 40:60:2 v/v/v). 
HPLC System B t R =15.0' >95% 



Mass spec fFAB) m/e=598 [M+HJ+ 

EXAMPLE94 




CH 3 " J' CH 3 I 




94a 



94b 



94a Methyl (3R WN .3.Phenyl W 
*^™ndoIe-2-c^^^^ 

™1™ ^6 from lc and 91b on a 0.98 mmol scale following the method 
described tor Id. The product was isolated in 68% yield after flash chromatoaraphy on 
silica gel (eluant EtOAcmexane 45:55 v/v). «"°srapny on 

Rf (EtOAcmexane 45:55 v/v) 0.15 

94b »WWH1^^ 
<^bonyl).gIy<ylH^^^ 

This was prepared from 94a on a 0.67 mmol scale following the method described for 
If. The product was isolated in 55% yield (228 mg) after flash chromatography on silica 
gel (eIuant£tOAc:hexane:AcOH 60:40:1 v/v/v). 
HPLC System A t R =21.0' >98% 
Mass spec (FAB) m/e=6U [M]+ 
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EXAMPLE 95 

H 




95d 95e 



95a Methyl 3-phenethylamino-propanoate. 

This was prepared from phenylacetaldehyde and p-alanineOMe on a 2.25 mmol scale 
following the method described for 42a. The product was isolated in 40% yield after 
flash chromatography on silica gel (eluant CHCtyMeOftAcOH 35:2:1 v/v/v). 

95b Methyl 3-{N-pheneUiyl-N.((2R).l-terr-buryloxycarbonyl-23-dihydroindole-2. 
carbonyl)-airiino}-propanoate. 

This was prepared from 40a and 95a on a 0.92 mmol scale following the method 
described for Id. The product was isolated in 63% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 25:75 v/v). 
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95c 

aminoj-propanoic acid. 

This was prepared from 95b on a 0.59 mmol scale following the method described for 
If The product was isolated in 547, yield after flash chromatography on silica gel 
(eIuantEtOAc:hexane:AcOH50:50:lv/v/v). 
HPLC System A t R =15.9' >98% 
Mass spec (FAB) m/e=439 [M+H]+ 

95d Methyl ^W^^thyUmzR).^^^^^^ 

JlTt v Tt tm 263 md 95c on a °- 15 mmoi «* foUowin g - «** 

descnbedforld. The product was isolated in 100% yield after flash chromato^hy on 
silica gel (eluant EtOAcrfaexane 60:40 v/v). W 7 

Rf (EtOAcmexane 70:30 v/v) 0 J8 

J* ^° ,ated 111 56% .J" «0 mg) after flash chromatography on silica 

gel (eluant EtOAc:AcOH 100:2 v/v). 

HPLC System A t R =!9.3* >95% 

Mass spec (FAB) m/e=598 [M+H]+ 

EXAMPLE 96 



O-^OH 

96a g6b 
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96a Methyl(3R).2-{N-phenethyJ-N-((2R)-l-benzyIoxycarbonyl-23-dihydroindole-2- 
carbonyl)-glycyl}-l^J.4-tetrahydroisoquinoline-3.acetate. 

This was prepared from 93a and benzyl chloroformate on a 0.46 mmoi scale following 
the method described for 81a. The product was isolated in 100% yield and used without 
further purification. 
Rf (EtOAcrpeL ether 40:60 v/v) 0.17 

96b (3R)-2^N.Phenethy|.N.((2R)-l.beiizyloxycarbony|.2 J 3.dihydroindole-2- 
carbonyl)-gly<y|}.1^3,4-tetrahydroisoquinoline-3-aceticadd. 

This was prepared from 96a on a 0.46 mraol scale following the method described for 
If. The product was isolated in 67% yield ( 194 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ether:AcOH 55:45:1 v/v/v). 
HPLC System B ^=14.8' >98% 
Mass spec (FAB) m/e=441 [M+H-Cmtj + 

EXAMPLE 97 

93a 0 ^ n g A„/vyx ?-^o ° o^i 



rf3C So*™! 



97a 




97a Methyl OR^fN-phenethyl-N^RJ-l-neopentyloxycarbonyl-W- 
dihydroindole-2-carbonyl)-glycyl}-1^3,4-teti^ydroisoquinoline-3-acetate. 

This was prepared from 93a on a 0.46 mmoi scale following the method described for 
81a. The product was isolated in 100% yield and used without further purification. 
Rf (EtOAcrpeL ether 40:60 v/v) 0.21 

• 

97b (3R)-2-{N.Phenethyl-N.((2R)-l-neopentyIoxycarbonyl.23KUhydroindole-2- 
carbonyD-glycylJ-l^^tetrahydroisoquinolineO-aceUcacid. 

This was prepared from 97a on a 0.46 mmoi scale following the method described for 
If. The product was isolated in 35% yield ( 101 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ether:AcOH 50:50: 1 v/v/v). 
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HPLC System B ^=16.2' >90% 
Mass spec (FAB) m/e=612 [M+H1+ 

EXAMPLE 98 

98a 98b 

This was prepared from 93a on a 0.46 mraol scale Mowing the method described for 
82a. Theproductwasisolatedin 100% yield and used without further purification. 

98b 

carbonyI>glyqrI}.i^^teti^ydn)is<)qutaoMne.3.aceticadd. 

Thfcwas prepared from 98a on a 0.46 mmol scale following the method described for 
If The product was isolated in 25* yield (74 m gJ after flash chromatography on silica 
gel (eluant EtOAc:pet. ethenAcOH 50:50:1 v/v/v). 
HPLC System B t R =I7.6' >90% 
Mass spec (FAB) m/e=624 [M+H]+ 
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99a 3-ChlorophenylacetaJdehyde. 

This was prepared from 3-chlorophenethyl alcohol on a 9.58 mmol scale using the 
standard Swem oxidation conditions (AJ. Mancuso et at, J.Org.Chem., 43, 2480, 1978). 
The product was used without purification assuming a yield of 100%. 



99b Methyl N-3-chlorophenethyl-glycinate. 

This was prepared from 99a on a 9.58 mmol scale following the method described for 
42a. The product was isolated in 5.5% yield after flash chromatography on silica gel 
(eluant EtOAcmexane 80:20 v/v). 
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99c Methyl N-3-chJorophenethyl.^^ 
2-carbonyl)-gIycinate. 

This was prepared from 99b and 48a on a 0.50 mmol scale Mowina the method 
described tor Id. The product was isolated in 47% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). " 
Rf (EtOAcAexane 40:60 v/v) 0.29 

99d N-3-Cnloro P hene%l.N.(^ 
carbonyO-glycine. 

This was prepared from 99c on a 0.24 mmol scale Mowing the method described for 
If. Theproductwasusedwimoutpurificadon.assuraingayieldofl00%. 

99e Methyl (3R>2-{N.3.cWo^^ 
cimydromdole.^bo^ 

This was prepared from 1c and 99d on a 0.12 mmol scale Mowing the method 
described for Id. The product was isolated in 23% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 45:55 v/v). 
Rf (EtOAcmexane 50:50 v/v) 0.25 

This was prepared from 99e on a 0.028 mmol scale Mowing the method described for 
If The product was isolated in 71% yield (12 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 65:35:2 v/v/v). 
HPLC System A ^=22.0' >80% 
Mass spec (FAB) m/e=632 [M+H]+ 



WO 93/20099 



PCI7GB93/00614 




O 



1008 



H3C+CH3 H 3ctcH 3 A^X^ 

CH3 o^O-^ " O^OH 

100d 

100a Methyl N-(2-oxo-2-phenylethyl)-g!ydnate. 

This was prepared from 2'-aminoacetophenone hydrochloride on a 11.6 mmol scale 
following the method described for 32a. The product was isolated in 83% yield after 
flash chromatography on silica gel (eluant EtOAcrpetether 90: 10). 
l H NMR 5 3.56 (2H.S); 3.70 (3H,s); 4.20 (2H,s>; 7.4-7.6 (3H,m); 7.9-8.0 (2Hjn) 

100b Methyl N^2.oxo.2-phenylethyl).N.((2R).l.fert.butyloxycarbony|.2 > 3. 
dihydroindole-2-carbonyl)-glycinate. 

This was prepared from 100a and 48a on a 0.97 mmol scale foUowing the method 
described for Id. The product was isolated in 62% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 35:65 v/v). 
Rf (EtOAc:pet ether 35:65 v/v) 0.31 
*H NMR 6 1.56 (9&2s); 3.74.(3H,2s) 
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100c WtOm+imfl^^ 
carbonyI>glydne. 

This was prepared from 100b on a 0.61 mmol scale following the method described for 
If. The product was isolated in 84% yield and used without further purification. 

100d Metoyi (3R W N.(2«xo^ 
dihydromdole-l^arbo^ 

<J!VZ T" & ° m IC " d 10 ° C ° n a °' 52 00101 «* ^ method 

tanked for Id. The product was isolated in 49% yield after flash chromatography on 

sihcagel(eluantEtOAc:pecethenAcOH40:60:l v/v/v) 
*H NMR 8 1.56 (9H,3s); 3.55 (3IUs) 

This was prepared from lOOd on a 0.26 mmol scale following the method described for 
If The product was isolated in 71% yield (113 mg) after flash chromatography on silica 
gel(eluantEtOAc:peLethenAcOH70:30:lv/v/v). J"««uca 
HPLC System B t R =13.4* >98% 
Mass spec (FAB) m/e=612 [M+HJ+ 
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EXAMPLE 101 

H H 



101a 




101a Methyl N-(2-(3-Indolyl)ethyl).glydnate. 

This was prepared from tryptamine hydrochloride on a 5.0 mmol scale following the 
method described for 32a. The product was used without purification, assumins a yield . 
of 100%. 



I01b Methyl N^3.Indolyl)ethyl)-N.((2R).l.tert.butyloxycarbonyI.Z3. 
dihydroindole-2-carbonyl)-giydnate. 

This was prepared from 101a and 48a on a 1.0 mmol scale following the method 
described for Id. The product was isolated in 44% yield after flash chromatography on 
siUca gel (eluantEtOAcrpet ethenAcOH 50:50:2 v/v/v). 
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lf™T,ZT ^ T " — — medtoddescnhedtor 

L Ji^T " ** ^ *— W on silica eel 

(eluant EtOAcpet ethenAcOH 50:50:2 v/wv). ° 

HPLC Syaem A tu=10J' >999i- 
Mass spec (FAB) m/e=464 [M+H)+ 

10W Methyl (SR^fN-^^CDe^,,.^,,^.,, 

i*;~ 1C Md I0M * * «* -"I scale foflowin, the m „hod 
oescbed to Id Tie product was isolated fa 100% yield after flash chraanuoaraohv on 
stltca^(etaantaOAcnexane 55:45 y/v). "iranaiosrapny on 

RflEtOAeheaane 55:45 v/v) 0.30 

Tlns was prepared ft. .Old on a 0.08 nntol scale toflowfag the method descdhed for 

gel (eluant EtOAcAexanerAcOH 70:30:2 v/v/v). 
HPLC System A t R =18.2' >95% 
Mass spec (FAB) m/e=659 [M+Na]+ 

EXAMPLE 102 



84b + 90b- 




102a 



102b 
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102a Methyl (3R)-2.{N.phenethyl-N.((2R).l.tert.butyloxvcarbonyl-2J. 

<Uhydroindole.2.carbonyi).glycylH2^-te^^ 

carboxyiate. 

This was prepared from 90b and 84b on a 0.46 mmol scale following the method 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 40:60 v/v). 

102b (3RWN-Phenethyl-N.((2RM^ 
carbonyl)-gIycylM^,4-tetrahy^ 

This was prepared from 102a on a 0.32 mmol scale following the method described for 
If. The product was isolated in 68% yield (138 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ether AcOH 60:40:2 v/v/v). 
HPLC System A ^=22.1" >98% 
Mass spec (FAB) m/e=634 [M+H]+ 



EXAMPLE 103 




103a 103b 



103a Methyl (3R)-2.{N-phenethyl.N.((2R).l-<e/t.butyloxycarbonyl.2J. 
dwydroindole.2-carbonyl).glycyl}-^ 

This was prepared from 90b and 85c on a 0.48 mmol scale following the method' 
described for Id. The product was isolated in 85% yield after flash chromatography on 
silica gel (eluant EtOAcpet. ether 40:60 v/v). 

103b (3R)-2-{N-Phenethyl-N-((2R)-l-/ei*^^ 

carbonyl)-glycyl}.l^,4.tetrahydro-beiizl/]isoquinoline-3-acetfcacid. 

This was prepared from 103a on a 0.41 mmol scale following the method described for 
If. The product was isolated in 74% yield (196 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 55:45:2 v/v/v). 
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HPLC System A ^=22.4* >98fc 
Mass spec (FAB) m/e=648 [M+H]+ 

EXAMPLE 104 



48a 

o 



I _ I o o'^o 

104a 104b 



H C 3 



H 3 C 
' CH 3 

CH 3 



H 3 C-fcH 3 H 3 c4;CH 3 

^3 104c CH3 104d 



OH 



H3CTCH3 h 3 ctch 3 ^K^K^ 



CH 3 




■ — 3 f- 

ch 3 r 



104e 104f 

104aMethyl (2RVl^.butyIoxycarbonyI.2^ y d ro indoIe-2^boxylate. 
To a stirred solution of 48a ( 1 05 o & mmnit m a a a- u . . 
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104b Methyl N.((2R).l./m.butyloxycarbonvl.2JHlihydroindole.2.methvl).gIydnate. 

This was prepared from 104a and GlyOMe on a 3.2 mmoi scale following the method 
described for 31a. The product was isolated in 33% yield after Hash chromatography on 
silica gel (eluant EtOAc:hexane 20:80 then 40:60 v/v). 
Rf (EtOAc:hexane 25:75 v/v) 0.08 

104c Methyl N.pivaloy|.N^(2R)-l.te/t.butyloxycarbonyK2J.dlhydroindole.2. 
methyl)- glycinate. 

To an ice-cold stirred solution of 104b (70 mg, 0.22 mmol) and diisopropylethylamine 
(0.15 mL, 0.9 mmol) in CH 2 C1 2 (10 raL) was added pivaloyl chloride (80 mL, 0.66 
mmol). The mixture was stirred at 0°C for 2 hrs. and then concentrated in vacuo ' The 
residue was partitioned between EtOAc and H 2 0. and the organic phase was washed with 
10% KHSO4, satd. KHCO3 and brine, filtered (Whatman* IPS phase separator), and 
concentrated in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant EtOAc-hexane 40:60 v/v) to give the title compound (67 rag, 75%). 
Rf (EtOAcmexane 50:50 v/v) 0.34 

104d N-PivaIoy|.N-((2R)-l^^ 
glycine. 

This was prepared from 104c on a 0.17 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

104e Methyl (3R)-2-{N-pivaloyW^^ 

2.methyl)-glycyl}.lA3,4.tetrahydroisoquinoIine-3.acetate. 

This was prepared from 104d and lc on a 0.17 mmol scale following the method 
described for Id. The product was isolated in 65% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAchexane 50:50 v/v) 0.25 

104f <3RWN.HvaloyfcN^ 
methyl)-glycyl}-UA4-tetrahydroisoquinoline.3-acetic add. 

This was prepared from 104e on a 0.11 mmol scale following the method described for 
If. The product was isolated in 50% yield (31 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40: 1 v/v/v). 
HPLC System A ^=18.0' >98% 
Mass spec (FAB) m/e=564 [M+H]+ 
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150 




105a 



105b 



0 -^ 0 -CH 3 





1050 105d 
105a W*>r!to*!ia*mqta^^ ^ 

To of S^nn^hnnnene^xyne — (4J2 „ ^ 

1™* «*- — tt The .esunL ssol Z™ 

te^ W as s u ro dM TOmten ^ ov ^ llleilconceiiii ^ - 
residue was parutioned between EtOAc and 0.3A/ KHS04, and (he organic phase was 

washed wid,03 WK HSO 4 .H,Oandh^m Bre d(Whanl. 1 PS phase^C I 
— - * — . The .sidne was nndfied b y ^mJ^ZI^t 
give the title compound (3.09 g, 42%). 

105b Methyl ^W3^^ 0 ^ c ^ nyMm ^ tba ^^^^^^^ 
tetraiiydroisoquinoUne.3.acetate. »ene-z.cari>onyIHA3,4. 

de™ " fK,m 10& lc on * <"» nunol scale foUowing the method 
taM te Id. The product was isolated in 76% yield after flash chromatography on 
siiicagel (eluantEtOAcrpeL ether 35:65 v/v). «ww on 
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I05c Methyl (3R)-2-{3-((2R).l^rf.butyloxycarbony|.2J.dihydroindole.2. 
carbonylainino)Miaphthalene.2^bony^ 

This was prepared from 105b and lc on a 0.59 mmol scale following the method 
described for Id. The starting material 105b was deprotected prior to coupling by 
catalytic hydrogenolysis over 5% Pd-on-C in 1% v/v AcOH/MeOH as solvent for 90 nun. 
The product was isolated in 66% yield after flash chromatography on silica gel (eluant 
EtOAcrpet ether 40:60 v/v). 



105d (3R)-2-{3.((2RM-te/f.Butyloxyc»^ 

naphthalene-2<arbonyl}.l^^ t 4-tetrahydroisoquinoline.3-acetic add. 

This was prepared from 105c on a 0.39 mmol scale following the method described for 
If. The product was isolated in 52% yield (123 mg) after flash chromatography on silica 
gel (eluant EtOAcpet ethenAcOH 50:50:2 v/v/v). 
HPLC System B t R sR2' >95% 
Mass spec (FAB) m/e=606 [M+HJ+ 

EXAMPLE 106 
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~iT e L 6ora r * 243 °° • ,nrao, — «■«*• * — 

. I* ^ to W% yieW ctonuKooaphv on 

suKa8eHeIuaraEiOAcpeLetner30:70vA'). «usrapny on 

This ** pBpared torn 10(ia and «a on a 0.78 -mo! scale follow™ to manod 
silica gel (eluant EtOAcrpet. ether 30:70 v/v). «"««"ugrapny on 

Tluswas prepared from 106b o« a 0.38 nimol scale Mowing the method descnbed for 



•ettelmnrnnA , '"^^u^m^aiBruash chromatography on silica 

gel (eluant EtOAapet. ethenAcOH 70:30:1 v/v/v). 

HPLC System B ^=14.1' >95% 
Mass spec (FAB) ra/e=592 £M+H] H 
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EXAMPLE 107 




107a Methyl (3R)-2-{(2R).l.beii2yloxycarbonyl^phenyl.23MiihydropyrTOle-^ 
carbonyI}-lA3,4-tetrahydroisoquinoIine-3.acetate. 

This was prepared from 1c on a 1.3 mmol scale following the method described for Id 
using (2R)-l-tenzyioxycarbonyl^phenyl.2^.dmydropyrrole-2-carboxyUc acid (J. 
Krapcho et al, JMedChenu, 31. 1148, 1988) instead of N-BOC-O-benzyl-threonine. 
The product was isolated in 48% yield after flash chromatography on silica gel (eluant 
EtOAc:hexane 55:45 v/v) 

107b Methyl (3R)-2-{(2R).l.((2R).l.te/t.butyloxycarbonyl.23.clihydroindole.2. 

cartonyl)^phenyI-24-dihydropyrrole-^ 

3-acetate. 

This was prepared from 107a and 48a on a 0.63 mmol scale following the method 
described for Id. The starting material 107a was deprotected prior to coupling by 
treatment with 45% HBr in AcOH for 90 min. The product was isolated in 27% yield 
after flash chromatography on silica gel (eluant EtOAc:hexane 30:70 v/v). 
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107c (3R).2.{(2R).1.((2RM.^^ 

This was prepared from 107b on a 0.17 mmol scale following the method described for 
If The product was isolated in 40% yield (4i mg> after flash chromatography on silica 
gel feiuant EtOAcdiexane^cOH 40:60:2 v/v/v). 
HPLC System B t R =l4.4' >95% 
Mass spec (FAB) m/e=508 [M+H]+ 

EXAMPLE 108 



! I h 3 c"T n 

CH 3 CH 3 




108a 



108b 



CO 




H3CTCH3 O^jJs^l^ 

108d 



108aMethyI (2R^S).l./m.butylox y carbonyI.5.ph^ 

Tbts was prepared from 67b on a 1.0 mmol scale following the method described for ■ 
104a. The product was used without purification, assuming a yield of 100%. 

methyI}.l^4-tetrahydroisoquinoline.3.carboxylate. 

This was prepared from 108a and 26a on a 1.0 mmol scale following the method 
descnbed for 31a. The intermediate aldehyde was isolated in 58% yield after flash 
chromatography on silica gel (eluant EtOAc:pet ether 20:80 v/v). The product was 
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isolated in 50% yield (based on a 0.58 mmoi scale for the second pan of the preparation) 
alter flash chromatography on silica gel (eluant EtOAcpeL ether 20:80 v/v>. 

108c Methyl (3R).2-{(2R^S).l.((2R).l./e/t.butyloxycarbony|.2J.dihydroindole.2. 

carbonyi)-5.pheny|.pyiToiidine.2-me 

carboxylate. 

This was prepared from 108b and 48a on a 0.29 mmol scale following the method 
described for Id. The starting material 107a was deprotected prior to coupling by 
treatment with AN HC1 in dioxan for 90 miiu The product was isolated in 93% yield after 
flash chromatography on silica gel (eluant EtOAcrpet. ether 35:65 v/v). 

108d (3R)^{(2R^S).l.((2R).l^rt-Butyioxycarbonyl.23-dihydroindole-2- 

wbonyl)-5-phenyl-pyiTolidine-2-methyl}.1^3,4.tetrahydroisoq 

carboxylicadd. 

This was prepared from 108c on a 0.27 mmol scale following the method described for 
If. The product was isolated in 71% yield (1 1 1 mg) after flash chromatography on silica 
gel (eluant CHCtyMeOHrAcOH 100:3:2 v/v/v). 
HPLC System A t R =18.2* >99% 
Mass spec (FAB) m/e=582 [M+H1+ 
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109a (2RM-/m.Butyioxycar^ ad(L 

TOs was prepared from 50a on a 0.25 mmol scale Mowing the method described for 
If. The product was used without further purification, assuming a yield of 100%. 

a!L M ^ u (3 *W^^^ 

acetylairuno^phenylbutanoylJ-l^tetrahydroisoquinoUne-S-acetate. 

Thos was prepared from 13a and 109a on a 0.25 mmol scale following the method 
descnbed for 32d. The product was isolated in 90% yield after flash chromatography on 
silica gel (eiuant EtOAc:hexane:AcOH 25:75:2 v/v/v). 

109c (3^{(2S W (2R).i. tert .B„^ 

4.phen)1butanoyI}.lA3Atetrahydroisoqmnoline.3.aceto 

Thiswas prepared from 109b on a 0.22 mmol scale Mowing the method described for 
If. The product was isolated in 80% yield (109 mg> alter flash chromatography on silica 
gel (eluantEtOAc±exane:AcOH 40:60:2 v/v/v). 
HPLC System B t R al5.2* >98% 
Mass spec (FAB) m/e=612 [M+H]+ 
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EXAMPLE 110 




H 




OH 



110a 



H 



CO 



CH 3 




,N 



H 




CO 



CH 3 



110b 



110a l-{rm-ButyIoxycarbonyl-leucyJ}-23-dihydroindole. 

To an ice-cold stirred solution of BOC-Leu (4.62 g, 20 ramol) and pentafluorophenol 
(4.42 g. 24 ramol) in CH 2 C1 2 (100 mL) was added WSCD.HQ (7.65 g, 40 mmol). The 
mixture was stirred at 0°C for 1 nr.. then indoline (4.0 mL, 36 mmol) and 4- 
cUmefoylaminopyridine were added and the mixture was stirred at room temperature for 4 
days then concentrated in vacuo. The residue was partitioned between EtOAc and 0.3M 
KHS0 4 , and the organic phase was washed with 0.3Af KHSO4, H 2 0 and brine, filtered 
(Whatman R IPS phase separator), and concentrated in vacuo. The residue was purified 
by flash chromatography on silica gel (eluant EtOAapet. ether 10:90 v/v) to give the title 
product (3.41 g, 51%). 

1 10b l-{torf.Butyloxycarbony|.tryptophanyl-Ieucyl}.2^dihydroindole. 

This was prepared from 110a on a 1.08 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 79% yield 
(445 mg) after flash chromatography on silica gel (eluant EtOAapet. ether 30:70 then 
50:50 v/v). 

HPLC System A t^lJS >95% 

AAA Peptide content=99% 

Mass spec (FAB ) m/e=5 19 [M+H1+ 
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EXAMPLE 111 



H OH 

- CH3O l H 3 C v^O V. 

CH, 



111a 




llIaH(2S).2-(fert.ButyIoxycarbonylainino).hexano y i}.2^dm^ 

This was prepared from BOC-ammohexanoic acid on a 8.4 mmol scale following the 
method described for 110, The product was isolated in 100% yield aTfla^ 
chromatography on silica gel (eluant EtOAcmexane 40:60 v/v). 

Zdroiodole, H( * W ^^^ 

This was prepared from Ilia on a 0.88 mmol scale foUowing the method described for 

mTI^JT"***^* ^P-^t was isolated in 66% yield 
(300 mg, alter flash chromatography on silica gel (eluant EtOAc:hexane:AcQH 40:60:2 

HPLC System A t R =l4.8* >99% 

AAA Peptide content=93% 

Mass spec (FAB) m/e=519 [M+HJ+ 



EXAMPLE 112 



111a 



CH 3 
112 
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112 l-{(2S)-2-(3-IndoIe-3.propanoylamino).hexanoyl}-2J-dihydroindo]e. 
This was prepared from 111a on a 0.63 raraol scale following the method described for 
32d using 3-indoIe-3-propanoic acid instead of indoleacetic acid. The product was 
isolated in 96% yield (244 mg) after Hash chromatography on silica gel (eluant 
EtOAc:hexane:AcOH 30:70:2 then 40:60:2 v/v/v). 
HPLC System A t R =l 1.6' >95% 
AAA Peptide contents88% 
Mass spec (FAB) m/e=404 [M+H]+ 



EXAMPLE 113 




113a l-{/e/r-Butyloxycarbonyl.phenylalanyl}.23^Uhydroindole. 

This was prepared from BOC-Phe oa a 0.75 mmol scale foUowing the method described 
for 110a. The product was isolated in 60% yield after flash chromatography on silica gel 
(eluant EtOAapet. ether 20:80 v/v). 

113bl-{/m-Butyloxycarbonyl-tiYpto 

This was prepared from 113a on a 0.45 mmol scale foUowing the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 61% yield 
( 152 mg) after flash chromatography on silica gel (eluant EiOAc:pet ether 50:50 v/v). 
HPLC System A ^=18.9' >95% 
AAA Peptide cohtent=90% 
Mass spec (FAB) ra/e=553 [M+H1+ 
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EXAMPLE 114 



H 



Il3C v 0 ^' N 

H 3 C CH 3 0 




H 3 L ar 3 o 




114a 



114b 



TT , fr0m BOC - h0m ^~ on a 2.25 mmoi scale following the 
method described for 110a. TTae product was isolated in 64% yield after flash 
chromatography on silica gel Celuant EtOAcipet. ether 18:82 v/v). 

U^Tf 1 ; ? 108163(1 0t Ind ° IeaCelie ^ P roduct — in 73% yield 

HPLC System A t R =20.2 >98% 
AAA Peptide content=100% 
Mass spec (FAB) m/e=567 [M+H]+ 



EXAMPLE 115 



H 3C O 




115a 



115b 
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llSalMto/t-Butyloxycarbonyi^p-O-beiByl^D-aspai^O^^Uhydroindole. 
This was prepared from BOC-D-Asp(OBzl)OH on a 4.0 ramoi scale following the 
method described for 110a. The product was isolated in 72% yield alter Hash 
chromatography on silica gel (eluant EtOAcrpet. ether 20:80 v/v). 

115b Mtert-Butyloxycarbonyi-tiyptopnmyM^ 
dihydroindole. 

This was prepared from 115a on a 1.18 mraol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 45% yield 
(325 mg) after flash chromatography on silica gel (eluant EtOAcrpeL ether 40:60 v/v). 
HPLC System A ^=17.2' >99% 
AAA Peptide content=91 % 
Mass spec (FAB) m/e=611 [M+HJ+ 



EXAMPLE 116 




116b 
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116a l-{/m-Butyloi^^ 

This ; was prepared from BOC-AsptOBzDOH on a 4.0 mmol scale foilowin* the method 
described lor 110a. The product was isolated in 57% yield after flash chromatoeraphy on 
silica gel (eluant EtOAcrpet. ether 20:80 v/v). 



Mfcrt-Butyloxycarbonyl^ 



116b 

dihydroindole. 

This was prepared from 116a on a 1.18 mmol scale Mowing the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 55% yield 
alter flash chromatography on silica gel (eluant EtOAc:peL ether 40:60 v/v). 

116c Hte/t-Butyloxycarbonyl^^ 

This was prepared from 116b on a 0.32 mmol scale following the method described for 

If. ^productwasisolatedm73%yieid(122mg)withoutpurification. 
HPLC System A t R =8.5* >99% 

AAA Peptide content=91% 

Mass spec (FAB) m/e=521 [M+H] + 

EXAMPLE 117 



H OH 






117a 



117b 



117al-{te/*.ButyIoxycarbon^^ 

This was prepared from BOC-Glu(OBzl)OH on a 4.0 mmol scale following the method 
described for 110a. The product was isolated in 45% yield after flash chromatography on 
silica gel (eluant EtOAcpet. ether 20:80 v/v). 
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117b W'm-Butyloxycarbonyl-tryptop^ 
dihydroindole. 

This was prepared from 117a on a 1.18 ramol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 59% yield 
(437 rag) after flash chromatography on silica gel (eluant EtOAc:pet ether 40:60 v/v). 
HPLC System A t R =17.9* >99% 
AAA Peptide contentss94% 
Mass spec (FAB) m/e=625 [M+H1+ 



n81.{te/t.Butyloxycarbonyl-tryptoplianyl.glutamyl^2^hydroindolfc 

This was prepared from 117b on a 0.35 mmol scale following the method described for 
If. The product was isolated in 70% yield (132 mg) after flash chromatography on silica 
gel (eluant EtOAc then EtOAc:AcOH 100:1 v/v). 
HPLC System A t R *9.r >98% 
AAA Peptide content=87% 
Mass spec (FAB) m/e=535 {M+H]+ 



EXAMPLE 118 




117b 



118 
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EXAMPLE 119 





30 

„ 9a M 




119a ^{teit-Butyloxycarbonyl-D-phenylalanylM Wtetrahydroisoquinoline. 

This was prepared from BOC-D-Phe and tetrahvdroisoquinoline on a 0.75 mmol scale 
foUowrag the method described for 110a. The product was isolated in 77% yield after 
flash chromatography on silica gel (eluant EtOAcpet. ether 25:75 wv). 

H9b ^ ,m - Bu W<»^<^bonyl-t^ 

tetrahydroisoquinoline. j>rw,<*- 
This was prepared from I19a on a 0.58 mmol scale Mowing the method described for 
32d usmg BOC-Trp instead of indoleacetic acid. The product was isolated in 72% yield 
(237 rag) after flash chromatography on silica gel (eluant EtOAcrpet. ether 50-50 v/v) 
HPLC System A t R al8.3' >98% 
AAA Peptide content=84% 
Mass spec (FAB) m/e=567 [M+HJ+ 

EXAMPLE 120 



H OH 
H 3 C y° V^* 




H N 
H 3 C v,0 N 



120a 






120b 
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120a 2-{(2R)-2-(/m-Butyloxycarbonylamino)-4-phenylbutanoyl}-1^3,4- 
tetrahydroisoquinoline. 

This was prepared from BOC-D-homophenylalanine and tetrahydroisoquinoline on a 
0.72 mraol scale following the method described for 110a. The product was isolated in 
85% yield and used without further purification. 

120b 2-{(2R)-2-(/m-But\lox>carbonyl-tryptophanylaminoM-phenylbutanoyi}- 
123,4- tetrahydroisoquinoUne. 

This was prepared from 120a on a 0.67 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 69% yield 
(270 mg) after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 50:50:2 
v/v/v). 

HPLC System A 1^16.3' >99% 
AAA Peptide contents97% 



EXAMPLE 121 



50b 



H 3 C 
H 



H 3 C CH3O 



121a 




,CH 3 




121b 




121c 



121 d 
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121a Methyl GRM-ftor-butyloxyc^^ 

Tlus ; was prepared from BOC-Leu and 50b on a 0.6 mmol scale followine the method 
described tor Id. The product was isolated in 38% yield after flash chromatoeraphv on 
sihcagei(eluantEtOAc:hexane 14:86 v/vj. 

^^^^ 

This was prepared from 121a on a 0.67 mmol scale Mowing the method described for 
32d using BOC-Trp instead of indoieacedc acid. The product was isolated in 94% yield 
atter flash chromatography on silica gel (eluant EtOAc±exane:AcOH 35:65:2 v/v/v). 

I21c < 2 *>-M*/*-Butyloxy W ^^ 
acid. 

This was prepared from 121b on a 0.16 mmol scale Mowing the method described for 
If. The product was isolated in 85% yield and used without further purification. 

This was prepared from 121c on a 0.12 mmol scale following the method described for 
04ausmgEtOHinsteadofMeOBL The product was isolated in 82% yield (60 mg) after 

flash chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v) 

HPLC System B t R =l7.3' >98% 

AAA Peptide comem»86% 

Mass spec (FAB) ra/es605 [M+HJ+ 
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EXAMPLE 122 




122a Ethyl (2RS)-2^-dihyciroindole.2^arboxylate hydrochloride. 

This was prepared from (RS)-indoline-2-carboxylic acid on a 5.0 mmol scale following 
the method described for 26a using EtOH instead of MeOH. The product was isolated in 
96% yield and used without further purification. 

122b Ethyl (2RS)-l.{(2S)^(l»/t.butyloxycarbonylaiiiino).hexanoyl}.23- 
dihydroindole-2-carboxylate. . 

This was prepared from 122a and BOC-aminohexanoic acid on a 6.0 mmol scale 
following the method described for Id. The product was isolated in 62% yield after flash 
chromatography on silica gel (eluant EtOAcrhexane 25:75 v/v). 

122c Ethyl (2S)-l-{(2S).2-(/m.butyloxycarbonyi.tryptoplianylaniino)-hexanoyl}-23- 
dihydroindoIe-2-carboxylate. 

This was prepared from 122b on a 1.88 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 20% yield 
(220 mg) after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 28:72:2 
v/v/v). The (2R)-indoline epimer was separated at this stage (43% yield). 



WO 93/20099 



7GB93/00614 



168 

HPLC System B t R =16.6' >9X7c 

AAA Peptide content=90% 

Mass spec (FAB) ra/e=591 [M+H]+ 

EXAMPLE 123 



50b 



HC " 

ch 3 o 



123a 




„CH 3 




.CH, 



123b 




123c 



123a Methyl GRM-to-butylo^^ 



acetate. 

TMaw* p^ed ^ BOC-Phe and 50b « , 052 mmol *ale Mowing ihe nKmod 
^ageUeluantElOAcpei. ether 15:85 v/v). ™°srapnyon 

123b M,a,,l aRM-fltKMe^o^^pheo!^ 
Tte compound 123a was deproteeted on a 0.23 intnol scale following the method 

M^lond e wmch was then tnaned with indo^^arbonyl chtaide to dte fcUowtog 

To a stirred pension of indok>.2-ca*o*ylic add dfcyclohoylanUne salt (103 m. 
OJOmmol. in CH202 (15 mU was added pyridine (323 (1L. 0.4 mmol) and then SOd*' 
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(180 uL of 2M solution in CHoCh. 0.36 mmoi). The mixture was stirred at room 
temperature for 1 min., then the methyl (2R)-l-phenylalanyI-2J3-dihydroindole-2-acetate 
hydrochloride and 4-dimethylarainopyridine ((25 mg, 0.21 mraol) were added. The 
mixture was stirred at room temperature for 2 hr. and then concentrated in vacuo. The 
residue was partitioned between EtOAc and HnO, and the organic phase was washed with 
10% KHSO4, KHCO3 and brine, filtered (Whatman* IPS phase separator), and 
concentrated in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant EtOAc:pet. ether 20:80 v/v) to give the title compound (32 mg, 28%). 

123c (2R)-l.{Indole-2-carbonyl-phenylalanyl}-2 ? 3-dihydroin£iole-2-acetic acid. 

This was prepared from 123b on a 0.066 mmol scale following the method described for 
If. The product was isolated in 90% yield (28 mg) without purification. 
HPLC System B t R =9.9' >90% 
Mass spec (FAB) m/e=468 [M+H1+ 

EXAMPLE 124 




124b 124c 
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124a Methyl (2RM-<(2S).2-f/m-buty^^ 
dihydroindoIe-2-acetate. 

This was prepared from BOC-homopnenylalanine and racemic 50b on a 5.0 mmol scale 
following the method described for Id. The product was isolated in 14% yield after flash 
chromatography on silica gel (eluant EtOAc:pet. ether 18:82 v/v) together with the (2R)- 
mdoiine epimer (isolated in 22%* yield). 

This was prepared from 124a on a 0.34 mmol scale Mowing the method described for 
123b. The semi-purified product was isolated in 100% yield after flash chromatosraphy 
on silica gel (eluant EtOAc:peL ethenAcOH 35:65:2 v/v/v). 

This* was prepared from 124b on a 0.34 mmol scale following the method described for 
It The product was isolated in 63% yield (196 m g ) after flash chromatography on silica 
gel (eluant EtOAcpet. etfaenAcOH 45:552 v/v/v). 
HPLC System A t R sl4.8' >95% 
Mass spec (FAB) m/e=482 [M+H]+ 
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EXAMPLE 125 

50a-* Op v A 

H 3 C-^ 

H 3 C CH3 125a 



OH 



H 3C 013 125 b 



HCL H 



125c 



CH 3 






125e 



125f 



125a (2R).l.fe/t-Butyloxycarbonyl-2J.dihydroindole.2.acetic acid. 

This was prepared from 50a on a 3.4 mmol scale Mowing the method described for If. 
The product was used without purification, assuming a yield of 100%. 

125b Methyl 3-{(2R).l.tert-butyloxy<^bonyl.23^ihydroindole.2.yl}.propanoate. 

This was prepared from 125a on a 3.4 mmol scale following the method described for 
lb. The product was isolated in 44% yield after fiash chromatography on silica gel 
(eluant EtOAcihexane 12:88 v/v). 



125c Methyl 3-{(2R)-23^iihydroindoIe.2-yl}.propanoate hydrochloride. 

This was prepared from 125b on a 1.0 mmol scale following the method described for 
lc The product was used without purification, assuming a yield of 100%. 
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125d Methyl 3-{(2R>.l-{(2S)-2^^ 
dihydroindole-2-yl}-propanoate. 

This was prepared from 125c and BOC-homophenylalanine on a 1.0 mmol scale 
toUowmg the method described for Id. The product was isolated in 64% yield after flash 
chromatography on silica gel (eluant EiOAc±exane 20:80 v/v). 

12Se Methyl M(2R).i.«2S^^ 

dihydrotadole-2.yl}.propanoate. * 
Ibis was prepared from 125d on a 0.43 mmol scale Mowing the method described for 

Zroindo^ 

This was prepared from 12Se on a 0.18 mmol scale 
If. The product was isolated in 56% yield (43 mg) after 

gel (eluant EtOAc:hexane:AcOH 40:60:2 v/v/v). 
HPLC System B t R =l 1.2' >80% 
Mass spec (FAB) m/e=518 [M+H] + 

EXAMPLE126 



the method described for 
on silica 



124a 




,ch 3 



126a 




126b 



» ~m-« *» «"a and ftattl*^ add „„ . 0 . 20 

Tie produce wa.isola.ed in 54%^ 
atterftasn chromaustaphy on silica S el (eluant BQAKpet. ether 35:65 v/v). 
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126b (2R)-l-{(2S)-2-(S-Fluoroindole.2-carbonylaniino)-4-phenylbutanoyl}-2.3- 
dihydroindoIe-2-acetic add. 

This was prepared from 126a on a 0.11 raraol scale following the method described for 
If. The product was isolated in 73% yield (39 mgj after flash chromatography on silica 
gel (eluant EtOAcrpet ethenAcOH 45:55:2 v/v/v). 
HPLC System A ^=14.2' >95% 
Mass spec (FAB) m/e=500 [M+H1+ 



EXAMPLE 127 




127a 127b 

127a Methyl (2R)-l.{(2S)-2.(5^hIoroindoIe-2KairbonylaniinoM.phenylbutanoyl}- 
2 J-dihydroindole-2-acetic add. 



This was prepared from 124a and 5-chloroindole-2-carboxyUc acid on a 0.20 mmol 
scale following the method described for 123b. The product was isolated in 52% yield 
after flash chromatography on silica gel (eluant EtOAc:pet ether 35:65 v/v). 

127b ( 2R )-l*{(^)-2-(5.Chloroindole-2-carbonylaminoM-phenylbutanoyl}.23. 
dihydroindole-2-acetic acid. 

This was prepared from 127a on a 0.10 mmol scale following the method described for 
If. The product was isolated in 78% yield (42 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet ethenAcOH 45:55:2 v/v/v). 
HPLC System A t R =I6.0' >95% 
Mass spec (FAB) m/e=5 1 1 [M+HJ+ 
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EXAMPLE 128 



174 



13a 




/-t ~ ~ 1 00 * y 1 " 1 aner flash chromatoeraDhv on siiiea o»i 

(eluantaOAc:peLethenAcOH35:65:2v/v/v). ^grapny on silica gel 

geueluantEiOAc-peLethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =l4.8* >99% 

Mass spec (FAB) m/e=496 [M+H1+ 
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EXAMPLE 129 




129d 

129c 



129a ( 2 S)-l-{(2S).2-(/e/t.Butyloxycarbonylamino)-4.phenylbutanoyl}-23. 
dihydroindole-2-acetic acid. 

This was prepared from the (2SWndoline epimer of 124a on a 0.68 mmol scale 
following the method described for If. The product was used without purification, 
assuming a yield of 100%. 
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129b Benzyl N-{(2SM-{(2S)»2-ftert-butyIoxy^ 
dihydroindoIe.2.acetyI}.glydnate» " 

Tnisjvas prepared from 129a and GlyOBzl on a 0.68 mmol scale followine the method 
described tor Id. The product was isolated in 53% yield after flash chromatography on 
silica gel feluant EtOAcrpet. ether 35:65 v/v). 

129c Bensyl N. { (2S). H <2S^^^ 
dih y droindole.2.acetyl}.glydnate. 

for^rr^H ^ " * °' 36 mm ° 1SCale f ° U0W ^ *° method ^bed 

Thus was prepared from 129c on a 0. 16 mmol scale Mowing the method described for 
If ™ e J« was ^ted in 30% yield f26 mg) after flash chromatography on silica 
gel(eluantEtOAc^etethenAcOH90:10:2v/v/v). 
HPLC System A t R =l3.6' >95% 

Mass spec (FAB) m/e^539 [M+H]+ 
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EXAMPLE 130 




130a Methyl 3.{(2RS).l.te/t-butyloxycarbonyl.2J.dihydroindole.2.carbonylainino}- 
propanoate. 

This was prepared from racemic 48a and J3-aIanineOMe on a 1.8 mmol scale following 
the method described for Id. The product was isolated in 100% yield after flash 
chromatography on silica gel (eluant EtOAcrpet ether 50:50 v/v). 
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hvLcW^dT M(2 ^ V2 ^ y ^ n ^ 2 ^^^°^P«oic acid 

This was prepared from I30a on a 1.2 mmol scale following the method described for 
lc The product was used without purification, assuming a yield of 100%. 

130c Methyl *<2IKM.{(2S>^^ 
2J^ihydromdole.2^rbonylaniino}.pn)panoicadd. 

This was prepared from 130b and BOC-homophenylalanine on a 1.2 mmol scale 
tollowtng the method described for Id. The product was isolated in 41% yield after flash 
chromatography on silica gel (eluant EtOAc:pet. ether 45:55 v/v). 

130d Methyl S^S)-!^^ 
djhydroindole.2.carbonyiamino}.propanoicadd. 

This was prepared from 130c on a 0.49 mmol scale following the method described for 
123b. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtQAc:peL ether 55:45 v/v). 

130e *« 2S) *H(2S).2.^ 
dihydroindole-KarbonyiaminoJ-propanoicacld. 

This was prepared from 130d on a 0.09 mmol scale following the method described for 
f The product was isoiated in 97% yield (47 mg) after flash chromatography on silica 

gel (eluant EtOAc:peL ether:AcOH 70:30:2 v/v/v). 

HPLC System A ^=12.6' >95% 

Mass spec (FAB) ra/e=539 [M+HJ+ 

EXAMPLE 131 



69 





H 3 CTCH 3 
Ctt 



131b 
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131a Methyl N-{(3R).2-{(2R^S).l.((2R)-l./m.butyloxycarbonyl.2J-dihydroindole- 

2-carbonyl)-5-phenyI-pyiToiicHne-^ 

carbonylj-prolinate. 

This was prepared from 69 and ProOMe on a 0.30 mmol scale following the method 
described for Id. The product was isolated in 18% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 then 70:30 v/v). 
Rf (EtOAc:hexane 70:30 v/v) 0.22 

131b N-{(3R)-2-{(2R,5SM-((2RM^rt-Butyloxy<^^ 

<^bonyl).5-phenyl-pyrroUdine-2.<^ 

carbonyl}-proline. 

This was prepared from 131a on a 0.06 mmol scale following the method described for 
If. The product was isolated in 49% yield (19 mg) after flash chromatography on silica 
gel (eluantEtOAc:AcOH 100:2 v/v). 
HPLC System A t R =19.7 >98% 
AAA Peptide content=73% 
Mass spec (FAB) m/e=693 [M+H]+ 



EXAMPLE 132 
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132a Methyl N-KSR^it-butylo^^ 
carbonylj-proiinate. 

This was prepared from la and ProOMe on a 5.4 mmol scale following the method 
described for Id. The product was isolated in 68% yield after flash chromatoaraphy on 
silica gel (eluantEtOAc-hexane 70:30 v/v). 

This was prepared from I32a on a 0. 13 mmol scale Mowing the method described for 
lc The product was used without purification assuming a yield of 100%. 

132c Methyl Mmm^WiZRH^butylo^c^nyUZ^MnM^ 

2-carbonyJ).5.phenyl^^ 

carbonyI}-prolinate. 

This was prepared from 132b and 88b on a 0.13 mmol scale Mowing the method 
described for Id. The product was isolated in 100% yield after flash chromatoaraphy on 
silica gel (eluantEtOAchexane 65:35 v/v). 
Rf tEtOAcmexane 80:20 v/v) 0.38 

I32d N *3RW(2SJJR).l.^^ 

carbonyl)-5-phenyi.p^^ 

carbonylj-proline. 

Tl* was prepared from 132c on a 0.13 mmol scale following the method described for 
If. The product was isolated in 24% yield (21 mg) after flash chromatoeraphy on silica 
gel (eluantEtOAcmexane:AcOH 90:10:2 v/v/v). 
HPLC System A t R sl9.9' >95% 
AAA Pepdde content^ 1% 
Mass spec (FAB) m/e=693 [M+HJ+ 
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EXAMPLE 133 




133a Methyl N.{(3R).2-/m.butyloxycarbonyl-iaJv4.tetrahydroisoquinoline.3. 
carbonyl}-D-prolinate. 

This was prepared from la and D-ProOMe on a 0.56 mmol scale following the method 
described for Id. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluant EtOAchexane 65:35 v/v). 
Rf (EtOAchexane 70:30 v/v) 0.30 

133b Methyl N-{(3R)-i^3.4.tetrahydroisoquinoline-3.carbonyl}.D.proliiiate 
hydrochloride. 

This was prepared from 133a on a 0.13 mmol scale following the method described for 
lc The product was used without purification assuming a yield of 100%. 
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133c Methyl N*3R).2.{(2SJR).1.((2^ 

--<^°nyl).5.phenyl^^^^ 

carbonyI}.D-proMnate. 

This was prepared from 133b and 88b on a 0.13 ramol scale followina the method 
described for Id. The product was isolated in 100% yield after flash chromatoaraphy on 
silica gel (eluantEtOAc-hexane 65:35 v/v). 
Rf (EtOAc:hexane 80:20 v/v) 0.30 

133 d N «3R>-2-{<2S^-R).^^ 

carbonyO.S.phenyl-pyrroUdine.^carbonylM^tetr^vdrofa^ 
carbonyl}'D-prob'ne. 

This was prepared from 133c on a 0.13 mmol scale following the method described for 
If Pf °« ^d in 57% yield (51 mg) after flash chromatography on silica 
gel (eluantEtOAc:hexane:AcOH 95:5:2 v/v/v). 
HPLC System A t R =20.2'>95% 
AAA Peptide content=91% 
xMass spec (FAB) m/e=693 [M+HJ+ 

EXAMPLE134 



-3 X .CH ? ^ o^OH 



O' 

134a 134b 
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134a Methyl (3R)-2-{(2R.5S)-l-((2RM./m-butyto^^ 

carbonyl).5-benzy|.pyiroJiune-2-<arbow 

carboxylate. 

This was prepared from 26a and 86d on a 0.5 mraol scale following the method 
described for Id. The product was isolated in 96% yield after flash chromatography on 
silica gel (eluani EtOAcrpeL ether 40:60 v/v). 

/ 

134b (3R)-2-{(2R.SS).l.((2R).l-/m.Butyloxycarbony|.23-dihydroindole-2- 

carbonyl)-5-benzyl.pyrroii(Une.2^ 

carboxylicacid. 

This was prepared from 134a on a 0.48 mmol scale following the method described for 
If. The product was isolated in 51% yield (151 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ether:AcOH 70:30:2 v/v/v). 
HPLC System A ^=14.4' >99% 
Mass spec (FAB) m/e«510 [M+H-BOq+ 



WO 93/20099 

f ^ 4S ^PCT/GB93/00614 



184 



EXAMPLE 135 



H O v 



CH 3 



135a 



135b 



ci 



H3CTCH3 CH 3 
CH3 135c 



o-^o ° 



I O^OH 
H 3 CTCH 3 

083 135d 



H 3 C^CH 3 .A^LfJ 
CH 3 ' 

135e 



^ n ^CH 3 




135f 



135a 2-ChIorophenylacetaIdehyde. 
Tins was prepared from 2-chlorophenethyl alcohol on a 9.58 mmol scale following the 

135b Methyl N.2-chloropheneth y |.gIydnate. 

This ^prepared from 135a on a 9.58 mmol scale following the method described for 
42a. The product was isolated in S% yield after flash chromatography on silica *el 
(eluantEtOAc:hexane 80:20 v/v). e 
Rf (EtOAc:hexane 80:20 v/v) 0. 12 

»H NMR 5 2.84.2.88 f4 Hj n): 3.40 (3b); 3.66 C3H.S); 7.06-7.29 (4H.m) 
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135c Methyl N-2<hlorophenethyl-N.((2R)-l./m-butyloxycarbonyl-2J. 
dihydroindoIe-2-carbonyI)-gIycinate. 

This was prepared from 135b and 48a on a 0.68 mraol scale following the method 
described for Id. The product was isolated in 76% yield alter flash chromatography on 
silica gel (eluant EtOAcrhexane 35:65 v/v). 
Rf (EtOAcrhexane 40:60 v/v) 0.26 

135d N.2.ChIoropheneUiyl-N-((2R)-l^rr-butyloxycarbonyl-23^iftydroindole-2- 
carbonyl)-glydne. 

This was prepared from 135c on a 0.52 mmol scale following the method described for 
If. The product was isolated in 78% yield and used without further purification. 

135e Methyl (3R).2-{N-2-chIorophenethyl.N-((2R)-l.teit.butyloxycarbonyl-2J. 
dfoydroindole-2^bonyl)-giycylHJ3Atet^ 

This was prepared from 135d and lc on a 0.20 mmol scale following the method 
described for Id. The product was isolated in 58% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 40:60 v/v). 
Rf (EtOAcrhexane 50:50 v/v) 0.25 

135f (3R)-2-{N.2-Chlorophenethyl-N-((2R).l.<ert-butyloxycarbonyl-2,3- 
dihydrandoIe-2.carbonyl)-gly<y^ 

This was prepared from 135e on a 0.12 mmol scale foUowing the method described for 
If. The product was isolated in 50% yield (38 mg) after flash chromatography on silica 
gel (eluant EtOAcrhexanerAcOH 55r45:2 v/v/v). 
HPLC System A t R =22.3' >90% 
Mass spec (FAB) m/e=632 [M+H1+ 
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EXAMPLE 136 



o 




H 



136a 



"TCH 3 CH 3 H,CT( 



H3CTCH3 CH 3 H3CTCH3 

CH 3 CH 3 

136b 



136c 



O^OH 

. 136e 



136a Methyl N-4<hlorophenethyl^iydiiate. 
TT* was prepared from a^rdorophenemylamine on a 6.43 mmol scale foUowins the 

Sir -1 '* 



ITiis was prepared from 136a and 48a on a 1 7 mmni r .. , 
described fnr M -n. a „ ol 550316 toUow »ng the method 

danced tor Id. The product was isolated In 84% yield after flash chromatography on 
sthca gel (eluant EtOAcrhexane 45:55 v/v). ^ugrapny on 

Rf (EtOAcrhexane 50:50 v/v) 0.30 
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136c N-4-Chlorophenethy|.N-((2R)-l-/£rt-butyloxycarbonyi.2J.dihydroindole-2- 
carbonyO-glydne. 

This was prepared from 136b on a 1.48 mraol scale following the method described for 
If. The product was isolated in 75% yield and used without further purification. 

136d Methyl (3R)-4-{N-2.chlorophenethyl-N-((2R).l-te/*.butyIoxycarbonyl-2J. 
dihydroindole-2-carbonyl)-glycyl}.lJJ.4-tetnihydroisoquinoline-3-acetate. 

This was prepared from 136c and lc on a 0.56 mmol scale following the method 
described for Id. The product was isolated in 70% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 45:55 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.26 

136e (3R)-2.{N^.ChlorophenethyI.N^(2R).l-te/f-butyloxycarbonyI.23. 
dihydroindole-2-<^bonyl).gly<yl}.lJ»J.4.teti^ydroisoquinoline-3.aceticadd. 

This was prepared from 136d on a 0.39 mmol scale following the method described for 
If. The product was isolated in 60% yield (149 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:hexane:AcOH 65:35:2 v/v/v). 
HPLC System A t R =16.3' >95% 
Mass spec (FAB) m/e=628 [M+H]+ 
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EXAMPLE 137 



p 



137a 



% CH 3 

137b 



CH, 137d 
'^3 Q .CH 3 



<A>-<*3 Ah 

137e 

137f 

137a 2-MethoxyphenyJacetaldehyde. 

th^ZTTf," 1 2 - n,eU,0 ^ hrae ^ *** « a 13.1 mmol scale folto*. 
Rf (EtOAcliexiiiie5S5 v/v)0.17 

iHNMR83J7 (2H.dJ=2Hz); 3.75 (3H.s); 6.8-7.3 (4H,m); 9.61 (lH.tf=2Hz> 

137b Methyl N-2-metlioxyphenethyl.giyciiiate. 

^Hiis ^ prepared troin I37a on a 6.8 rereo, scaie f „u„ winJ to 

2. ^nlT* """^ " "* «■* *o«»graphy oa silica aei 

(eluantHOAchexane 80:20 v/v). * 

Rf (EtOAcAexane 80:20 v/v) (hi6 
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137c Methyl N.2-methoxyphenethyl.N-((2R).l-tert-butyloxycarbonyl-2J. 
dihydroindole-2-carbonyl)-giycinate. 

This was prepared from 137b and 48a on a 1.9 mmol scale following the method 
described for Id. The product was isolated in 98% yield after Hash chromatography on 
silica gel (eluant EtOAcrhexane 40:60 v/v). 
Rf (EtOAcrhexane 50:50 v/v) 0.33 

137d N^Metooxyphenethyi.N-((2R)-l./m.butyloxycarbonyl.2J.dihydroindole-2. 
carbonyO-glydne. 

This was prepared from 137c on a 1.90 mmol scale following the method described for 
If. The product was isolated in 85% yield and used without further purification. 

137e Methyl (3R)-2-{N.2.methoxyphenethyl-N.((2R)-l.tert.butyloxycarbony|.2^. 
dlhydroindole-2^rbonyl).glycyl}-l^ 

This was prepared from 137d and lc on a 0.81 mmol scale following the method 
described for Id. The product was isolated in 92% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 40:60 v/v). 
Rf (EtOAcrhexane 50r50 v/v) 0.28 

137f (3R)-2-{N-2-Methoxyphenethyl-N-((2R^ 
dihydroindole-2^bonyl)-glycylHa^ 

This was prepared from 137e on a 0.75 mmol scale following the method described for 
ir. The product was isolated in 52% yield (247 mg) after flash chromatography on silica 
gel (eluant EtOAcrhexanerAcOH 55:45r2 v/v). 
HPLC System A t R =21.1' >95% 
Mass spec (FAB) m/e=628 [M+H1+ 
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EXAMPLE 138 



o /CH 3 Q /CH 3 Q ^ 



138a 



H 0 % 

"CH 3 

138b 



B 3 C"fcH 3 CBJ ^t,™' 

3 138c 138d 



°-ch 3 



°-CH 3 



H 3 C^CH 3 AJU* H 3 C ^CH 3 ,A^N^ 

138& t38f 

138a 3-MethoxyphenyJacetaIdehyde. 

This was prepared from 3-methoxyphenethyl alcohol oa a 13.1 mmol scale following 
the method described for 99a. The product was isolated in 19% yield after flash 
chromatography on silica gel Celuant EtOAcAexane 10:90 v/v). 
Rf (EtOAcmexane 10:90 v/v) 0.20 

*H NMR 5 3 .58 CTAMUB* 3.73 (3Rs); 6.6-7.2 (4EMK 9.67 (IHXHUB* 

138b Methyl N-3-methoxyphenethyI-glycinate. 

This was prepared from 138a on a 2.6 mmol scale following the method described for 
42a. The product was isolated in 42% yield after flash chromatography on silica gel 
(eluantEtOAc:hexane 90:10 v/v). 
Rf (EtOAc&exane 90:10 v/v) 0.16 
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138c Methyl N-3.methoxyphenethyi-N-((2R)-l-tert.butyioxycarbonyl-2.3- 
dihydroindoIe-2-carbonyi)-glycinate. 

This was prepared from 138b and 48a on a 1.1 ramol scale following the method 
described for Id. The product was isolated in 86% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.30 

138d N-3-Methoxyphenethy!-N-((2R).l./err-butyloxycarbonyI-2^^iiliydroindole-2- 
carbonyl)-glydne. 

This was prepared from 138c on a 0.93 mmol scale following the method described for 
If. The product was used without further purification assuming a 100% yield. 

138e Methyl (3R)-2-{N-3-methoxyphenethyI-N-((2R)-l-tert-butyloxycarbonyl-2^- 
dihydroindole-2-carbonyl)-gly<^l}-l^,4-teti^ydroisoqiurioUne-3-acetate. 

This was prepared from 138d and lc on a 0.47 mmol scale following the method 
described for Id. The product was isolated in 91% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf ( EtOAcrhexane 50:50 v/v) 0.23 

138f (3R)-2.{N-3-Methoxyphenethyl-N.((2R)-l-te/t.butyloxycarbonyl-23- 
dihyclroindole-2-carbonyl)-glycyi}-1^3.4-teti^ydroisoquinoline-3-aceticacid. 

This was prepared from 138e on a 0.43 mmol scale following the method described for 
If. The product was isolated in 1 1% yield (31 mg) after flash chromatography on silica 
gel (eluant EtOAcmexane:AcOH 55:45:2 v/v/v). 
HPLC System A t R =19.6' >80% 
Mass spec (FAB) m/e=628 [M+H]+ 
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CH 3 



9*3 



CH 3 



139a 



N CH, 



139b 



o • 

0^0 ° o^O CH3 

H3CTCH3 c% 
139c 



O^OH 



CH 3 




^CH 3 



H 3 c4*CH 3 
CH 3 

139d 



H 3 C'j v CH 3 
CH 3 



0 
CH 3 



CH 3 




O-^OH 



139e 



139f 



139a 



This was prepared from 4-methoxyphenethyl alcohol on a 13.1 ramol scale followins 
the method described for 99a. The product was isolated in 17% yield after flash" 
chromatography on silica gel (eluant EtOAcAexane 10:90 v/v). 
Rf (EtOAcrhexane 10:90 v/v) 0.20 

*H NMR 5 3.75 (2H,dJ=2.3Hz); 3.75 (3H*); 7.03 (2H.dJ=9Hz)- 7 2 
9.84(lH,a=2JHz) 



.25 (2RdJ=9Hz); 



139b Methyl N^methoxyphenethyl-glydnate. 

This was prepared from 139a on a 13 mmol scale following the method described for 
42a. The product was isolated in 38% yield after flash chromatography on silica gel 
• (eluant EtOAc-hexane 90:10 v/v). 
Rf (EtOAchexane 90:10 v/v) 0. 17 
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139c Methyl N-4.raethoxyphenethyl-N.((2R).l./err.butyloxycarbonyI.23. 
dihydroindole-2-carbonyl)-glycinate. 

This was prepared from 139b and 48a on a 0.87 mraol scale following the method 
described for Id. The product was isolated in 82% yield after flash chromatography on 
sUica gel (eluant ElOAcrhexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.30 

139d N^Mettoxyphenethy|.N^(2RM.te^b^ 
carbonyD-glydne. 

This was prepared from 139c on a 0.72 mmol scale following the method described for 
If. The product was isolated in 80% yield and used without further purification. 

139e Methyl (3R)-2-{Nwi.methoxyphenethyl.N^(2R).l-tert.butyloxycarbonyl.23. 
dfoydroindole.2^arbonyl).glycylM^ 

This was prepared from 139d and lc on a 0.29 mmol scale following the method 
described for Id. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 40:60 v/v). 
Rf (EtOAchexane 50:50 v/v) 0.21 

139f (3R)-2-{N^.Methoxyphenethyl.N.((2R).W«rt.butyloxycarbonyl.23. 
dihydroindoIe.2^bonyl)-glycylH 

This was prepared from 139e on a 0.22 mmol scale following the method described for 
If. The product was isolated in 47% yield (65 mg) after flash chromatography on silica 
gel (eluant EtOAcmexane:AcOH 55:45:2 v/v/v). 
HPLC System A ^=19.6' >80% 
Mass spec (FAB) m/e=628 [M+H1+ 
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EXAMPLE 140 





140a 




140b 



«3C^CH3 




140c 



O^o ° 

3 OH 

140d 




140a lA3,4.Tetrahydro.benz[h]isoquinoUne.3-carboxylic acid. 

This was prepared from ^-naphtfayDaianine on a 23 mmol scale following the method 
dcscrfoed for 84a. The product was isolated in 85% yield as a mixture of benzfe]- and 
oenzfhj-tused isomers which was used without further purification. 

140b Methyl W^tetrahydro-be^^ 
This was prepared from 140a on a 9.9 mmol scale following the method described for 

EtOAc). The benzol-fused isomer was also isolated (in 4% yield). 

2 <^ny*g'y<yIM^,4^^ 

P ~* m 90b - d » on a 0.19 mmol scale Mowing the method 
descnbed for Id. The product was isolated in 33% yield after flash chromatoaraphy on 
silica gel (eluant EtOAcrpet. ether 30:70 v/v). 

MM 

<^bonyI)^ycylM^,4.tetrahydro.benz[h]isoqui M ^ 

Th* was prepared from 140c on a 0.06 mmol scale following the method described for 
If The product was isolated in 47% yield (18 mg) after flash chromatography on silica gel 
(eluantEtOAc:peLether.AcOH 70:30:2 v/v/v). 
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HPLC System A t R =21.9' >80% 
Mass spec (FAB) m/e=407 

EXAMPLE 141 




141b 141c 




141a (3RSM-Amino-3-phenylbutanoic add. 

A suspension of (RS)^amino-3-(4-chlorophenyl)butanoic acid in H 2 0 (100 raL) and 
MeOH (70 mL) was hydrogenated over 5% Pd-on-carbon at room temperature for 5 hr. 
The mixture was filtered through Celite and the filtrate was concentrated in vacuo to give 
the title compound which was used without further purification assuming a yield of 100%. 



141b (4RS)-lA3,4-Tetrahydroisoquinoline-4-acetic add. 

This was prepared from 141a on a 4.7 raraol scale following the method described for 
84a The product was used without further purification assuming a yield of 1 00%. 
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141c Methyl WRS^/m-butyloxy^ 

This was prepared from 141b on a 4.7 mmol scale in two steps. THe add was esterified 
followmg the method described for 26a. n,e crude product was taken up in CH,Q, (70 
mL> and treated with BOC 2 0 (1.31 g. 6 mm oi) and /-Pr 2 NEt (excess,. The mmurewas 
suited at room temperature overnight. dUutede with EtOAc. washed with aq. KHSO. and 
bnne. filtered (Whatman IPS phase separator), and concentrated in vacuo. The product 
was plated in 25% yield after flash chromatography on silica gel (eluant EtOAcrpet. ether 
20:80 v/v). 



141d Methyl MW^W^B^^ 
dffiydromdole.2^bonyl).glycyl}.I^ Atetrahydn ^^ 

This was prepared from 90b and 141c on a 0.50 mmol scale following the method 
described for 79d. The product was isolated in 39% yield after flash chromatography on 
sihea gel (eluant EtOAc:pet. ether 40:60 v/v). 

Mle ««WN»wi^iHHC» 
carbonyl>g|ycyl^l^4.teti^ydroisoquinolin^aceticadd. 

This was prepared from 141d on a 0.19 mmol scale following the method described for 
If. The product was isolated in 70% yield (79 mg, after flash chromatography on silica gel 
(eluant EtOAcrpet ethenAcOH 50:50:2 v/v/v). 
HPLC System A t R =19.0' >90% 
Mass spec (FAB) m/e=598 [M+H1+ 



EXAMPLE 142 



a 



79b + 141c 



<A>° 



-o 

CH 3 3 



O^N 



142 a 




V 



H,C-fcH 3 



142b 
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142a Methyl (4RS)-2-{(2R£S)-l-((2R)-l^m-butyloxy^ 
carbonyi)-5-phenyl-pyiToIidin^^ 

This was prepared from 79b and 141c on a 0.52 mmol scale following the method 
described for 79d. The product was isolated in 48% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 

142b (4RS)-2-{(2R3S)-l.((2R)-l.tei*-ButyloxycarbonyI.23^iihydroindoIe.2. 
cartonyl)-5-phenyl-pyn-otidine^^ 

add. 

This was prepared from 142a on a 0.16 mmol scale following the method described for 
If. The product was isolated in 7 1 % yield (69 mg) after flash chromatography on silica gel 
(eluant EtOAcrpet ethenAcOH 50:50:2 v/v/v). 
HPLC System A t R =20.2' >95% 
Mass spec (FAB) m/e=610 [M+HJ+ 

EXAMPLE 143 




143b 143c 



143a (2R>l.Cyclobutyloxycarbonyi.2^.dihyclroindole.2-carboxylic add. 

This was prepared from cyclobutanol on a 2.0 mmol scale following the method described 
for 72a. The product was isolated in 16% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ethenAcOH 35:65:2 v/v/v). 
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carboxyiate. 

J^T - ^" ^ ° n a °' 24 ^ ■* Mowin S the method 
™/° f 79 t ™ 6 pn)dUCt Was * « ** after flash chromatography on 
silica gel CeluantEtOAcipet. ether 35:65 v/v). 

carboxylicadd. " 
This was prepared from 143b on a 0.20 mmoi scale Mowing the method described for 

(eiuantEtOAc.-peLethenAcOH65:35:2v/v/v). 
HPLC System B t R =I4^' >95% 
Mass spec (FAB) m/e=594 [M+HJ+ 

EXAMPLE 144 





_ OH 

or 



6 



H O 



144a 



144b 



144c 

de^LILTt. CyCl ° Pentan0i 0,1 a M — «»■ ^wing the method 
descnbedfor72a. ^product was isolated in 75% yield and used without purification. 
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144b Methyl (3R)-2-{(2R.5S)- l-((2R).l.cyclopentyloxycarbonyl-2J-dihydroindole-2- 
carbonyl)-5-phenyl-pyiToHdine-2-carbonyl}-12^,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 78a and 144a on a 0.30 mmol scale following the method 
described for 79d. The product was isolated in 73% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 35:65 v/v). 

144c (3R>2-{(2R.5S)-l-((2RM-CydopentyloxycarbonyI-2^ 

carbonyl)-5-phenyl-pyrrolidine-2-carbo^ 

add. 

This was prepared from 144b on a 0.22 mmol scale following the method described for 
If. The product was isolated in 79% yield (108 rag) after flash chromatography on silica 
gel (eluant EtOAc:pet ethenAcOH 65:35:2 v/v/v). 
HPLC System B t R =16.3' >98% 
Mass spec (FAB) ra/e=622 [M+H] + 



EXAMPLE 145 




145a Methyl (3R>2-{(2R^S)-l-((2R)-l.cydopentyloxycarbo^ 

<^bonyl)-5-phenyi.pyiroiidine.2.<^bonyl}-1^3Atetrahydroisoquinoline-3- 
carboxylate. 

This was prepared from 68a and 144a on a 0.24 mmol scale following the method 
described for 79d. The product was isolated in 81% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 35:65 v/v). 
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145b » R >-^{(2^S).H(2R).l.CydopeiityioxycarbonvI.2J.dmvdroi 

carbonyi).5.phenyl.pyrroUdine.2<ari)on y l}.12J.4.tetr^^^ 

carboxylic add. 

This was prepared from 145a on a 0.19 ramol scale Mowing the raeihod described for 
If. The product was isolated in 69% yield (80 rag) after flash chromatography on silica -el 
(eluant£tOAc:pet. ethenAcOH 65:35:2 v/v/v). 
HPLC System B t R =15.2' >98% 
Mass spec (FAB) ra/e=608 [M+H]+ 

EXAMPLE 146 

o k- 




H O ^ 



146a 



a 



0 COO - * 




o. 



146b 



ch 3 ^ T 

OH 

146c 



146a (2RM-(2-ew-Norbornyl)o^^ adi 

This was prepared from 2-^-norbornyI alcohol on a 1.0 mmol scale following the 
method described for 72a. Tne product was isolated in 93% yield and used wTthoui 
purification. 

146b Methyl (3R>-2-{(2R^.((2R). W ^^ 
daydroindole-2^bonyi).5^^ 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared fiom 68a and 146a on a 0.24 mmol scale following the method 
descnbed for 79d. .The product was isolated in 74% yield after flash chromatography on 
silica gel (eiuant EtOAc:pet ether 35:65 v/v). 
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146c (3R)-2.{(2R^S)-l-((2R)-l-(2-ex0.Norbomy 

carbonyi)-S-phenyl.pyiTolidine.2^rbonyl}-U3.4.tetrahydroisoquinoline.3- 
carboxylic add. 

This was prepared from 146b on a 0.18 mmol scale following the method described for 
If. The product was isolated in 65% yield (74 rag) after flash chromatography on silica gel 
(eluantEtOAc:pet etbenAcOH 60:40:2 v/v/v). 
HPLC System B t R =l7.2' >98% 
Mass spec (FAB) m/e=634 [M+HJ+ 



EXAMPLE 147 




147b 147C 

147a (2R)-l.CyclododecyloxTcarbonyl-2.3-dihydroindole-2-carboxylic add. 

This was prepared from cyclododecanol on a 1.0 mmol scale following the method 
described for 72a. The product was isolated in 64% yield and used without purification. 



147b Methyl (3R)-2-{(2R3S)-H(2R).l<ydododecyloxy<arbonyl-23-dihydroindole- 

2-carbonyl)-5-phenyi.pyrrolidine-2-carbony^ 

carboxylate. 

This was prepared from 68a and 147a on a 0.24 mmol scale following the method 
described for 79d. The product was isolated in 55% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 
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147c »»WWWS^^ 
carbonyl).5.p^^ 

carboxylic acid. 

Tto was prepared from I47b on a 0.13 mmol scale Mowing the method described for 
If. The product was isolated in 58% yield (53 mg, after flash chromatography on silica 8 el 
(eluantEtOAc:peLethenAcOH 55:45:2 v/v/v). 
HPLC System B ^=25.0' >98% 
Mass spec (FAB) m/e=706 [M+H]+ 



EXAMPLE 148 



90a 



O rv^O ► ^iv O a^OH 



CH 3 



CH 3 



148a 



CH, 

148b 



^3 O^OH 



148c 



148d 

mohod descnbed tor 81a . n e proto ra ^ „ gg% m ^ ^ 
ctoommosnipby on silica gel (etaar ElOAepet. ether 35:65 v/v). 
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148b N-Phenethyl-N-((2R)-lwi.propyIoxycarbonyI-23^hydroindoIe-2<arbonyl)- 
glycine. 

This was prepared from 148a on a 0.42 ramol scale following the method described for 
If. The product was isolated in 45% yield after flash chromatography on silica gel (eluant 
EtOAc:hexane:AcOH 65:35:2 v/v/v). 

148c Methyl (3R).^{N-phenethyl-N-((2R).l.«.propyloxy<^bonyl-23-dihydroindole. 
2.carbonyi).gIycyl}-lA3,4.tetrahydroisoquinoline.3.acetate. 

This was prepared from lc and 148b on a 0.08 mmol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 55:45 v/v). 
R f (EtOAchexane 60:40 v/v) 0.35 

148d (3R)-2-{N-Phenethyl-N.((2R).l-ii.propyloxycarbonyl-23Hmiydroindole-2- 
carbonyl)-glycyl}-lA3,4-tetrahydroisoquinoUne-3.aceticacid. 

This was prepared from 148c on a 0.08 mmol scale following the method described for 
If. The product was isolated in 54% yield (25 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 70:30:2 v/v/v). 
HPLC System A ^=17.9' >98% 
Mass spec (FAB) m/e=584 [M+H]+ 



EXAMPLE 149 



79c + 88b 



H 3 CT"CH 3 

CH3 q' 




149a 



149b 
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This was prepared from 79c and 88b on a 0.14 mmoi scale following the method 
described tor 79* The product was isolated in 100% yield after flash chromatomphy on 
silica gel (eluant EtOAcmexane 80:20 v/v). ~ P X 0n 

Rf (EtOAcrhexane 80:20 v/v) 0.13 

^<>-^^^^ 

This was prepared from 149a on a 0.14 mmoi scale following the method described for 
If The product wasisolatedin46% yield (46 mg) after flash chromatoaraphy on silica gel 
(eluant EtOAc:AcOH 100:2 v/v). * ei 
HPLC System A ^17.6' >95% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=707 [M+HJ+ 
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EXAMPLE 150 ^c, 

H 3 C. Q H 3 C 



O 



v6 - -S? 

CH 3 

1503 150b 

H 3% H 3 C v 



H3C-I-CH3 3 H3C+CH3 

CH 3 CH 3 

1 50c 150C | 



H3C. 0 





150e 150f 

150a (2-Methoxyphenyl)acetaldehyde. 

This was prepared from 2-(2-methoxyphenyl)ethanol on a 13.1 ramol scale Mowing the 
method described for 99ad. The product was isolated in 52% yield after flash 
chromatography on silica gel (eluant EtOAchexane 5:95 v/v). 
R f (EtOAchexane 5:95 v/v) 0.17 

150b Methyl N-2-(2-methoxyphenyl)ethyl-glycinate. 

This was prepared from 150a on a 6.8 mmol scale Mowing the method described for 
42a. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAchexane 80:20 v/v). 
R f (EtOAcrhexane 80:20 v/v) 0. 16 
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Wo Methyl N-W m edK,x yphe „W)etl, yW(2RM ^„. l) ^ a ^. 2J . 
dlMromdoleJ^arbonyO-jiyciiiale. 

<£l7e ^ 150,1 ° n a L93 101001 ^ *» ^thod 

™ for Id. The produce was isolated in 98% yield alter flash chromarosraphy on 

sihcageKeluamEtOAcihexane 40:60 v/v). 

R f (EtOAcmexane 50:50 v/v) 0.33 

dihydroindoIe.2^arbonyl).glydne. 

This was prepared from 150c on a 1.90 mmol scale following the method described for 
If. The product was isolated in 85% yield and used without purification. 

Thts was prepay from 2 6a and 150d on a 0.81 mmol scale following the method 
descnhed forld. Tne product was isolated in 94% yield after flash chromatography on 
sdicagei (eluantEtOAcAexane 40:60 v/v). 7 
Rf (EtOAcmexane 40:60 v/v) 0.29 

Tins was prepared from 150e on a 0.76 mmol scale following the method Lribed for 

; J* TnT 7 * 57% m (26? mS) ^ fl3Sh ^matography on sffica 

gel (eluantEtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A t R =20.5' >95% 
Mass spec (FAB) m/e=6l4 [M+H]+ 
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EXAMPLE 151 




N^" CH3 H,C,- H?0 ^° 
H O 



151a 



151b 151C 

151a (2R)-l-(33-Dimethylbutyl)oxywbonyI.2^hydroindole-2^3ffboxyIic add. 

This was prepared from 3.3-dimethylbutanol on a 2.34 mmol scale Mowing the method 
described for 72a. The product was isolated in 37% yield after flash chromatography on 
silica gel (eluant EtOAc±exane:AcOH 35:65:2 v/v/v). 

151b Methyl (3R)-^{(2R^S).H(2R).l.(33KlimethyIbutyl)oxycarbonyl-23- 

o^ydroindole-2^bonyl).5.phenyl.pyiToUdine-2<arbony^lA3,4« 
tetrahydroisoquinoline-3-carboxylate. 

TTiis was prepared from 68a and 151a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
R f (EtOAc:hexane 35:65 v/v) 0.21 

151c (3R)-2.{(2R^SMK(2RM-(3,3.Dimetoyto 
carbonyl).^pheny|.pyiroHdine^rbon^ 
carboxylic acid. 

This was prepared from 151b on a 0.21 mmol scale following the method described for 
If. The product was isolated in 66% yield (87 mgj after flash chromatography on silica gel 
(eluant EtOAc±exane:AcOH 45:55:2 v/v/v). 
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HPLC System B t R =I7.8' >95% 
Mass spec (FAB) m/e=624 [M+H1+ 

EXAMPLE 152 

OCl. lf ^cH 3 
H O 



6 




152a 




152b 



1926 

^^^^^ 

-S^t^tT 1 r° heptano1 ° n a 2 - 35 ^ ^ * — 

descnbed tor 72a. The product was isolated in 39% yield after flash chromatoaapfay on 
sihcagd(eIuantEtOAc:hexane:AcOH35;65:2v/v/v). cnromato^rapny on 

1525 Med* <**W(2^^ 

^ /f t « PI ^ ^ * 86% chiomatography on 

sihca gel (eluant EtOAchexane 35:65 v/v). «"S« P ny on 

Rf (EtOAcrhexane 35:65 v/v) 0.22 
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152c (3R)-2-{(2R.5S).l.((2R).l.CycloheptyloxycarbonyI-23-dihydroindole-2. 
<^bonyI)-5-phenyl.pyirolidine-2^to^ 

carboxylic acid. 

This was prepared from 152b on a 0.24 mraol scale following the method described for 
If. The product was isolated in 51% yield (78 mg) after flash chromatography on silica gel 
(eluant EtOAcraexane:AcOH 45:55:2 v/v/v). 
HPLC System B ^=18.2' >98% 
Mass spec (FAB) m/e=636 [M+H1+ 



153a (2R)-l-((lS)-eiirfo-Borayl)oxycarbonyI.2jMlmydrt)indole.2^artoxyUc add. 

This was prepared from ( lS)-*7t<fo-borneol on a 2.34 mraol scale following the method 
described for 72a. The product was isolated in 59% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 

153b Methyl (3R)-2.{(2R5S)-K(2RVl.((lS).eii<to.bornyl)oxycarbonyl.23. 

(Uhydroindole-2^^bonyl)-5-phenyI.pyiToUdine-2-carbonyl}-l^,4. 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 153a on a 0.28 mraol scale following the method 
described for 79d. The product was isolated in 66% yield after flash chromatography on 
silica gel (eluant EtOAc:tiexarte 35:65 v/v). 



EXAMPLE 153 





153a 
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R f (EtOAc:hexane 35:65 v/v) 0.28 

153c <»>*{<»JSM«<»^^ 

carbonyO-S.phenyl.pyrroiidine.^bony^l^ 
carboxylicatid. 

This was prepared from 153b on a 0.19 mmoi scale Mowing the method described for 
If- The product was isolated in 47% yield (62 mg, after flash chromatography on silica *el 
teluant EtOAc±exane:AcOH 45:55:2 v/v/v). 
HPLC System B t R =20,6' >95% 
iMass spec (FAB) m/e=676 [M+H]+ 

EXAMPLE 154 




H O 



5 COv 08 



154a 



H 3 C 



154b 154c 

This ^ Prepared front (I WRJ!L5S)-isopinocampheol on a 2.34 mmoi scale Mowing 
the method described for 72a. The product was isolated in 57% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 
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154b 



Methyl 



(3R).2-{(2R.5S).l-((2R).l-((lIL2IUIt5S). 



isopinocampheyl)oxycarbonyl-23-dihydroindole-2<arbonyl)-5-phenyl.pyrrolidine.2- 
carbonyl}-1.23«4-tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 154a on a 0.28 mmol scale following the method 
described tor 79d. The product was isolated in 70% yield after flash chromatography on 
silica gel (eluant EtOAchexane 35:65 v/v). 
R f (EtOAcrhexane 35:65 v/v) 0.28 

154c (3RW(2R£SM^(2RM.((1RJR3R3S)-^ 
dihydroindoIe-2-carbonyl)-5-phenyi-pyrroiidine-2-carbonyl}-1^3,4- 
tetrahydroisoquinoline-3-carboxylic acid. 

This was prepared from 154b on a 0.20 mmol scale following the method described for 
If. The product was isolated in 53% yield (73 mg) after flash chromatography on silica gel 
(eluant EtOAc±exane:AcOH 45:55:2 v/v/v). 
HPLC System B t R =21.0' >95% 
Mass spec (FAB) m/e=676 [M+H]+ 



EXAMPLE 155 




OH 



155a 



H 3 C 
H,cA 




CO 



155b 



155c 
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155a (2R ^-«lS^S.5RMsopi n o^^ 
carboxyiic acid. 

This was prepared from (IS^S^RVisopinocampheoI on a 2.34 mmol scale foHowine 
die method described for 72a. The product was isolated in 69% yield after flash* 
chromatography on silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 

-^ydH)indole.2<arbony^ 
tetrahydroisoquinoline-3-carfaoxyiate. 

This was prepared from 68a and 155a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 75% yield after flash chromatoaraphy on 
sdicagel (eluant EtOAc:hexane 35:65 v/v). 
R f (EtOAc:hexane 35:65 v/v) 0.27 

155c (3RW(2R^H-((2R^ 

dih y droindole-2^bonyl).5.phenyl.py I Tolidine.2.carbon y l^^ 
tetrahydroisoquinoiine-3-carboxylicacid. 

This was prepared from 155b on a 0.21 mmol scale following the method described for 
If. The product was isolated in 39% yield (56 mg) after flash chromatography on silica -el 
(eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). " 
HPLC System B t R =21.3* >98% 
Mass spec (FAB) m/e=676 [M+H]+ 

EXAMPLE 156 

° O^OH 

156a 

156b 



151b 
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156a Methyl (3R)-2-{(2R3S)-H(2R).l-f33-dimethylbutyl)oxycarbonyl-2.3- 

dihydroindoIe-2-carbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-l^,4- 

tetrahydroisoquinoline-3-acetate. 

This was prepared from 78a and 151a on a 0.30 mmol scale following the method 
described for 79d. The product was isolated in 117c yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 wv). 
R f (EtOAc:hexane 50:50 v/v) 0.49 

156b (3R)-2-{(2R^SH-((2R)-l.(33-Dimelhylbutyi)oxycarbonyi.23.dihydroindole-2. 

carbonvl)-5-phenyl-pyrrolidine-2<arbonyl}-12J.4-tetrahydroisoquinoline-3-acetic 

add. 

This was prepared from 156a on a 0.23 mmol scale following the method described for 
If. The product was isolated in 44% yield (65 mg) after flash chromatography on silica gel 
(eluant ElOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B t R =19.0' >98% 
Mass spec (FAB) m/e=660 [M+Na] + 

EXAMPLE 157 




157a 157b 
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157aM e toyl(2R).I.(l.piperi^^ 

This was prepared from piperidine on a 1.64 mmol scale followine the method described 
tor 72a but without the final hydrolysis. The product was isolated in 44% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 30:70 v/v). 
R f (EtOAchexane 30:70 v/v) 0.14 

157b (2RM-(1-Hperidino)carbonrt^^ acii 

This was prepared from 157a on a 0.71 mmol scale Mowing the method described for 
If. The product was isolated in 72% yield and used without purification. 

157c Methyl (3R)-2.{(2RJ>SM«2R).^^ 

c^bonyO-S-phenyl-pyTOH^^^ 

carboxylate. 

This was prepared from 68a and 157b on a 0.51 mmol scale following the method 
described for 79d. The product was isolated in 54% yield after flash chromatoaraphy on 
siUca gel (eluant EtOAc:hexane 70:30 v/v). 
R f (EtOAchexane 70:30 v/v) 0.16 



157d < 3R W-{(2R^SM-((2RM^^ 

c^bonyl).5.phenyI. P yr^^ 

carboxylicadd. 

This was prepared from I57c on a 0.23 mmol scale following the method described for 
If. The product was isolated in 18% yield (30 mg) after flash chromatography on silica aei 
(eluant EtOAc:AcOH 100:2 v/v). 
HPLC System B ^=14.9' >98% 
Mass spec (FAB) ra/e=607 [M+HJ+ 




158d 



158a Methyl (2R)-l-(N^ydohexyi-N-methylcarbamoy 
carboxyiate. 

This was prepared from N-methyl-cyclohexyiamine on a 1.64 mmoi scale following the 
method described for 157a. The product was isolated in 25% yield after flash 
chromatography on silica gel (eluam EtOAcrhexane 15:85 v/v). 
R f (EtOAcrhexane 30:70 v/v) 0.20 

158b (2R)-l-(N.Cyclohexyl-N.methylcarbamoyI)-2 J-dihydroindole-2-carboxylic acid. 

This was prepared from 158a on a 0.60 mmoi scale following the method described for 
If. The product was isolated in 67% yield and used without purification, 

158c Methyl (3R).2.{(2R^S).H(2R).l.(N<ydohexyl.N.methylcarbamoyI).2^ 

dihydroindole.2-carbonyl)-5-phenyl-pyrroIidine*2.carbonyl}-1^3,4- 

tetrahydroisoquinoIine-3-carboxylate. 

This was prepared from 68a and 158b on a 0.40 mmoi scale following the method 
described for 79d. The product was isolated in 72% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 55:45 v/v). 
R f (EtOAcrhexane 70:30 v/v) 0.25 
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158d ^- 2 -K2R^S)-W(2RVHN<vdohexyl-N.methvIcarb^^ 
dihvdroindole.2.carbonyl)-5.phe n yI.pyiToKdine.2<arbony^l^3.4. 
tetrahydroisoquinoline-3-carboxylic add. 

TTiis was prepared Irom 15 8c on a 029 nunol scale Mowing the method described for 
If. The product was isolated in 33% yield f60 rag; after flash chromatosraphy on silica »el 
(eluant EtOAc±exane:AcOH 85:15:2 v/v/v). 
HPLC System B ^=17.6' >99% 
Mass spec (FAB) m/e=635 [M+H]+ 
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159a Methyl (2R)-l.(4-terr-butylcycIohexyl)oxycarbonyl.2^-dihydroindole-2- 
carboxylate. 

This was prepared from 4-fm-butylcyclohexanol on a 1.64 mmol scale following the 
method described for 157a. The product was isolated in 50% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane:AcOH 20:80:2 v/v/v). 
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la9b (2R)-M4-te/*Butvlcv^ 

This was prepared from 159a on a 0.82 mraol scale Mowing the method described for 
If. The product was used without purification, assuming a yieid of 100%. 

159c Ethyl (2R^SM.((2R).1.(^^ 
2-carbonyl).5.phenyi.pyrroIidine-2.car5oxyiate. 

This was prepared from 30a and 159b on a 0.82 mmol scale following the method 
described for Id. The product was isolated in 34% yield after flash chromatoaraphy on 
silica gelfeluani EtOAc:hexane 20:80 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.46 

159d (2R^S)-l-((2R).H4^rt.Bu^^ 
carbonyl)-5-phenyl.pyrroMdine-2.carboxylic add. 

This was prepared from 159c on a 0.28 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

159e Methyl (3R)-2.{(2RiB).M(2RM^^^ 

d^hydroindoIe-2^bonyi>5.phenyl-pyrroUdlne.2<arbonylJ.W3.4. 
tetrahydroisoquinoline-3-carboxyIate. 

This was prepared from 26a and 159d on a 0.28 mmol scale Mowing the method 
described for Id. The product was isolated in 93% yield after flash chromatosrapfay on 
silica gel (eluantEtOAc:hexane 30:70 v/v). 

159f ( 3R >- 2 -« 2 ^SM«2R).l-(W 
dihyciroindole.2^bonyl).5.ph^ 

tetrahydroisoqiunoline-3-carboxylic add. 

This was prepared from 159e on a 0.26 mmol scale Mowing the method described for 
If. The product was isolated in 35% yield (62 mg) after flash chroraatoaraphy on silica ael 
feluant EtOAc±exane:AcOH 65:35:2 v/v/v). 
HPLC System B t R =23.0' >95% 
Mass spec (FAB) m/e=678 [M+H1+ 
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EXAMPLE 160 




160c 

160d 



160a Methyl (2R)-l-(2<:i[s-methylcydohexyl)oxycarbonyl-23-dihydroindole-2- 
carboxylate. 

This was prepared from (±)-2-rij-methylcydohexanol on a 3.28 mmol scale following the 
method described for 157a. The product was isolated in 51% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 20:80 v/v). 
R f (EtOAcrhexane 30:70 v/v) 0.41 

160b (2RM^2<w-Metoylcydohexyl)oxycarbonyk 
add. 

This was prepared from 160a on a 1.66 mmol scale following the method described for 
If. The product was isolated in 23% yield and used without purification. 

160c Methyl (3R)-2-{(2R3S)-l-((2R)-I.(2^tf.methylQrdohexyl)oxycarbonyl.23. 

dihydroindole-2-carbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-l^,4- 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 160b on a 0.38 mmol scale following the method 
described for 79d. The product was isolated in 25% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 25:75: 1 v/v/v). 
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160d ( 3R )-2-{(2R^S).l.((2R).l.tt^HMethy!cydohexyl)oxycarbonyl-2J. 
dmydroindoIe.2^bonyi)-5^ 

tetrahydroisoquinoline-3-carboxyiic add. 

TUis was prepared from 160c on a 0.09 mraol scale foUowing the method described for 
If. The product was isolated in 48% yield (29 mg> alter flash chromatography on silica gel 
(eluant EtOAcmexane: AcOH 70:30:2 v/v/v). 
HPLC System A t R =18.0' >98% 
Mass spec (FAB) m/e=636 [M+H1+ 

EXAMPLE 161 



OH 
O 



H O H 3 C 



16ta 161b 

161c ieid 

161a Methyl (2R)-H2-*raiiMnethylcydohexylfo^^ 
carboxylate. 

This was prepared from (±)-2-/rarw-raethylcyclohexanol on a 1.64 mmol scale following 
the method described for 157a. The product was isolated in 28% yield after flash 
chromatography on silica gel (eluant EtOAcmexane 20:80 v/v). 
Rf (EtOAcmexane 30:70 v/v) 0.41 
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161b (2RM-(2.*raK^Methylcydohexyl)oxycarb^ 
acid. 

This was prepared from 161a on a 0.45 mmol scale following the method described for 
If. The product was isolated in 44% yield and used without purification. 

161c Methyl (3R)-2-{(2R^S)-lK(2R)-l-(2.ft-ans.methylcycIohexyl)oxycarbonyl-23- 

dihydroindole>2^arbonyi)-5-pbenyl«pyrrolidjne-2-carbonyl}>1^3,4. 

tetrahydroisoquinoIine-3-carboxylate. 

This was prepared from 68a and 161b on a 0.20 mmol scale following the method 
described for 79d. The product was isolated in 42% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 25:75:1 v/v/v). 

161d (3R)-2-{(2R^SVl-((2R)-l.(2./rflns.MeUiyIcyclohexyl)oxycarbonyl.2J. 
dihydroindole-2-carbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-l^,4- 
tetrahydroisoquinoline-3-carboxylic add. 

This was prepared from 161c on a 0.08 mmol scale following the method described for 
If. The product was isolated in 38% yield (20 mg) after flash chromatography on silica gel 
(eluam EtOAc:hexane:AcOH 65:35:2 v/v/v). 
HPLC System B t R =l8.4' >98% 
Mass spec (FAB) m/e=636 [M+H]+ 
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EXAMPLE 162 

r^>i — i 

.OH 



162e 



162c 162d 



O^XO O&Xp 




O^OH 



162e 162f 
^ |att Methl " e R ,. I .(3< y c lol , e xylpr„p yl )ox y c art o„ yl . 1 3^, ydroindole . 2 . 

JHZZTT T i **°****»°V»<* « » W» —I scale ftilowi^ d* med^d 

silica gel feluant EtOAc:hexane 20:80 v/v). 
Rf (EtOAc:hexane 30:70 v/v) 0.49 

Tte was p^red ta ,62a « , m ^ ^ f<Mov/iBg ^ ^ 
IT. The product was isolated in 60% yield and nsed without poriffcation 
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162c Methyl N-phenethyl-N-{(2R)-l.(3-cyciohexyipropyl)oxycarbonyl-23- 
dihydroindole-2-carbonyl)-glycinate. 

This was prepared from 32a and 162b on a 0.99 mmol scale following the method 
described for Id. The product was isolated in 82% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 35:65:1 v/v/v). 

162d N-Phenethyl.N-((2R)-1^3K7clohexylpropyl)oxycarbonyl.23^lihydroindole.2- 
carbonyl)-glycine. 

This was prepared from 162c on a 0.81 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

162e Methyl (3R)-2.{N-phenethyl-N.((2R).1^3^dohexylpropyl)oxycarbony|.23- 
dmydroindoIe-2-carbonyI)-glycyl}.l^,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 1c and 162d on a 0.81 mmol scale following the method 
described for Id. The product was isolated in 63% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
R f (EtOAc:hexane 50:50 v/v) 0.34 

162f (3R)-2-{N-Phenethyl-NK(2R)-l.(3^clohexylpropyl)oxycarbonyl-23. 
dmydroindole-2-carbonyl)-glycyi}-l^,4.teti^ydroisoquinoline-3-aceticacid. 

This was prepared from 162e on a 0.51 mmol scale following the method described for 
If. The product was isolated in 51% yield (161 mg) after flash chromatography on silica 
gel feluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System B t R =21.5' >98% 
Mass spec (FAB) m/e=688 [M+Nal + 
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EXAMPLE 163 



163a 163b 

0 ^ 0 S„^0-CH S - o V>0« 

cy 163d 

OH 



1636 163f 



penned for 157a. The product was isolated in 78% yield after flash chn>mLaphy on 
silica gel (eluant EtOAc:hexane 20:80 v/v). u*">srapny on 

R f (EtOAcrfaexane 30:70 v/v) 0.49 

163b GRM-Cydohexylmethylo^^ add. 

*7 1633 00 1 L2? mm0i ^ M0win « * metb °* for 
If. The product was isolated in 55% yield and used without purification. 



WO 93/20099 



PCT/GB93/00614 



225 

163c Ethyl (2R.5S)-l-((2R)-l-cyclohexyimethyioxycarbonyl-2J-dihydroindole-2- 
rarbonyl)-5-phenyl-pyrroiidine-2-carboxylate. 

This was prepared from 30a and 163b on a 0.70 ramol scale following the method 
described for Id The product was isolated in 57% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 25:75:1 v/v/v). 

163d (2R^S)-H(2R)-^Cydohexylmethyloxycarbonyl-2J-dihydroindole-2.ca^bonyi)- 
5-phenyl-pyrrolidine-2-carboxylic acid. 

This was prepared from 163c on a 0.40 mmoi scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

163e Methyl (3R)-2-{(2RJS)-l.((2R)-l^clohexylmethyloxycarbonyl-23- 

o^ydroindole-2Harbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-1^3,4. 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 26a and 163d on a 0.40 ramol scale following the method 
described for Id. The product was isolated in 64% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 40:60 v/v). 
R f (EtOAc:hexane 50:50 v/v) 0.40 

163f (3R)-2-{(2R^S)-l-((2R).l-Cyclohexylmethyloxycarbonyl-2^-dihydroindole-2- 
carbonyi).5-phenyi-pyn-olidine.2-carbonyl}.l^J,4-tetrahydroisoquinoline-3- 
carboxylic acid. 

This was prepared from 163e on a 0.25 mmol scale following the method described for 
If. The product was isolated in 16% yield (24 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:2 v/v/v). 
HPLC System B t R =18.8' >98% 
Mass spec (FAB) m/e=636 [M+H]+ 
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EXAMPLE 164 



H O 



PH 





164a 164b 





164c ^ 164d 

4 ? oW <A>°°^ 




^O. j OH 

*CH 3 1 




164e 164f 

tecnbed tor 157a. Tie produc, «« i^d to 9 » yfeu ^ ^ 0 „ 

Rf ©OAKfcerane 30:70 v/v) 0.54 

I*4b ^W-G-Cydohexyi^^ 

Tte was prepared torn 164a on a L50 mmol scale following the method described for 
If. ^Productwasisolated.m55%yield^ 
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164c Ethyl (2R.5S)-l-((2R)-l.(2<ydohexylethyl)oxycarbonyl.23.dihydroindol^ 
carbonyi)-5-phenyl-pyrrolidine-2-carboxylate. 

This was prepared from 30a and 164b on a 0.82 mmol scale following the method 
described for Id. The product was isolated in 56% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 25:75: 1 v/v/v). 

164d (2R4SH-((2RH-(2-Cyclohexylethyl)oxycarbonyl-23-dihydroindole.2- 
carbonyl)-5-phenyi-pyrrolidine-2<arboxylicacid. 

This was prepared from 164c on a 0.46 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

164e Methyl (3R)-2.{(2R^S)-l.((2R).l.(2^yclohexylethyl)oxycarbonyl.Z3- 

dmydroindole-2Harbonyl)-5-phenyl.pyrroUdlne-2-carbonyl}-lA3,4. 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 26a and 164d on a 0.46 mmol scale following the method 
described for Id. The product was isolated in 72% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 40:60 v/v). 
R f (EtOAcmexane 50:50 v/v) 0.40 

164f (3RV2.{(2R£S)-l-((2RM-(2-Cydohexylethyl)oxyc^^ 

carbonyl)-5-phenyl-pyiTolidine.2^bony 

carboxyiic add. 

This was prepared from 164e on a 0.33 mmol scale following the method described for 
If. The product was isolated in 16% yield (33 rag) after flash chromatography on silica gel 
leluant EtOAc:hexane:AcOH 50:50:2 v/v/v). 
HPLC System B t R =21.8* >90% 
Mass spec (FAB) m/e=650 [M+H1+ 
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EXAMPLE 165 



165a 16§b 
165a Methyl ^(MW(2B^|^^ 
-^nyO-S-phenyi-py^^^^ 
carbonyl}-prolinate. 

This was prepared from 74c and ProOMe on a 0.08 mmol scale Mowing the method 
described for Id. The product was used without purification, assuming a yield of 100% 
R f (EtOAcrpet. ether 70:30 v/v) 0.22 

165b N -«3JW<2R^SM-(^ 
carbonylj-proline. 

This was prepared trom 165a on a 0.08 mmol scale Mowing the method described for 
If. The product was isolated in 57% yield (31 mg, after flash chromatosraphy on silica gel 
(eluant EtOAcAcOH 100:1 v/v). S 
HPLC System A t R =15.5* >98% 
AAA Peptide content=83% 
Mass spec (FAB) m/e=6()4. 272 

EXAMPLE 166 

1318 -* .X 8 rf^-H-N^N ^Wl 




166a 



166b 
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166a Methyl N-{(3R)-2-{(2R JS)- I-((2R). l-neopentyloxycarbonyl-23^ibydroindole- 

2-carbonyl)-5-phenyl-pyrrolidine.2.carbonyi}.12^,4-teti^ydroisoquinoline-3. 
carbonyl}-proiinate. 

This was prepared from 131a on a 0.30 mmol scale Mowing the method described for 
81a. The product was isolated in 32% yield after flash chromatography on silica gel 
(eluant EtOAcrpet. ether 50:50 v/v). 



166b N-{(3R)-2-{(2R,5S)-l-((2R).l-Neopentyloxycarbonyl-2%3^lihydroindoIe-2. 

carbonyl)-5-phenyl.pyrroHdine-2.carbonyl}a^A4-tetrahydroisoquinoline-3- 

carbonylj-proiine. 

This was prepared from 166a on a 0.10 mmol scale following the method described for 
If. The product was isolated in 89% yield (61 mg) after flash chromatography on silica gel 
(eluant EtOAcrAcOH 100: 1 v/v). 
HPLC System A t R =15.1' >98% 
AAA Peptide content=76% 
Mass spec (FAB) m/e=592. 272 

EXAMPLE 167 



1c 




167a 



Hjc-j-cH 3 r*^ 



°- - CO 



H 3 C-J-CH 3 
H 3 C 



167b 



167c 
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was prepared from lb on a 3.6 mmol scale. The ester was hydrolvsed followins the 
method described for If t0 give the corresponding acid which was then homologated 
following the method described for lb. The mtermediate diazotetone was purified by flash 
chromatography on silica gel (eiuant EtOAc:peL ether 25:75 v/v) and the tide product was 
m Chr ° mat0grapfay 00 sUka * ^ EtOAcrpet. ether 

Rf (EtOAc:pet. ether 10:90 v/v) 0.12 

(lttdd J=I6.6 Hz); 3.64 (3H.s); 4.2 f Iftbr); 4.6 (lH.br); 4.9 (lH.br); 7.0 - 7.2 (4 Hj n) 
167b Methyl (3R«.{(2RSSM-(^ 

d^T ?" m 2,1(1 1678 0n a ° J9 «* Mowin S the method 

described for 79d. The product was isolated in 71% yield after flash chromato^aphy on 
silica gel (eluantEtOAc:pet. ether 30:70 v/v). 
R f (EtOAc:pet ether 30:70 v/v) 0.13 

167c 

Thrswas prepared from 167b on a 0.28 mmol scale following the method described for 
If The product was isolated in 74% yield (130 mg) after flash chromatographv on silica 
gel (eiuant EtOAc.-pet. ethenAcOH 55:45:1 v/v/v). 
HPLC System A t R =15.4' >98% 
Mass spec (FAB) m/e=624 [M+HJ+ 
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168e I68f 



168a 3-MethyIphenethylamine. 

To a stirred solution of 3-methylbenzyl cyanide (1 g, 7.6 ramoi) and CoCl 2 (0.49 g, 3.8 
mmol) in MeOH (20 mL) was added NaBfy (1.2 g, 30.4 mmol) portionwise at room 
temperature. The mixture was stirred for 30 min then poured onto crushed ice. 10% Aq. 
KHS0 4 was added until the mixture was strongly acidic (pH 2), and the insoluble material 
was removed by filtration through Celite. The filtrate was treated with NaOH pellets until 
basic (pH 10) and extracted once with EtOAc, then twice with CH 2 a 2 . The separate 
extracts were washed with brine, dried over Na2S0 4 , combined and evaporated to give the 
title compound (0.60 g r 59%) which was used without purification. 
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168b Methyl N-3-raethylphenethyI-gIycinate. 
This was prepared from 168a on a 4.45 ramol scale following the method described for 

BQAcT Pr ° dUCt ^ ^ 6% m ** Chn>mat0graph y 00 ^ § el feluant 

168c Methyl N-3-methylphenethyl-N.((2R).l<ydohexyloxycarbonyl.2J. 
dihydroindoIe-2-carbonyl)-gIydnate. 

This was prepared from 74a and 168b on a 0.26 mmol scale foUowing the method 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 

168d N^Methylphenethyl.N«2^ 
carbonyl>gIydne. 

This was prepared from 168c on a 0.18 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

168e Methyl (3R)-2-{N-3.methyl^^^ 
dihyciroindole^carbo^^^^^ 

This was prepared from 1c and 168d on a 0.18 mmol scale foUowing the method 
described for Id. The product was isolated in 70% yield after flash chromatoaaphy on 
silica gel (eluant EtOAcrpet ether 30:70 v/v). 

168f ( 3R >-W 3 'iMemyI P hene^^ 
(iaydroindoIe.2^rbonyl)^^ 

This was prepared from 168e on a 0.13 mmol scale foUowing the method described for 
If. The product was isolated in 72% yield (60 mg) after flash chromatography on sUicagel 
(eluant EtOAc:peL ethenAcOH 70:30:1 v/v/v). 
HPLC System A t R =17. 1' >98% 
Mass spec (FAB) m/e=660 [M+Nal+ 
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EXAMPLE 169 



CH 3 



CH 3 

6 



169b 



ch 3 




CH 3 



CO 



CH 3 

169a 



ch 3 



6 



CH3 



6 



700 



169e 



169a Methyl N-(2-(l-MethylpyiTol-^yl)ethyl).glycinate. 

This was prepared from 2-(l-raethyIpyrroI-2-yl)ethylaraine on a 8.0 ramol scale following 
the method described for 32a. The product was isolated in 27% yield after flash 
chromatography on silica gel (eluant EtOAcrpet. ether 70:30 then EtOAc). 

169b Methyl ^(^(l-MethylpyiTOl-^yOethyl^N^RVlHydohexyloxycarbonyl^. 
dihydroindole-2-carbonyl)-glycinate. 

This was prepared from 74a and 169a on a 2.16 mmol scale following the method 
described for Id. The product was isolated in 34% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 40:60 v/v). 
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169c N -^ 1 -MeftyIpyr ro i.2.yl)eUi y i).N^(2RV 
dihydroindoIe-2Harbonyl).gIycine. 

This was prepared from 169b on a 0.73 mmol scale Mowing the method described for 
If. The product was used without purification, assuming a yield of 100%. 

I69d Methyl e3RV2.{N.(2^l.Mefl^pyrrol.2.yl)ethyl>N.((2R).l. 

cydohexyIoxycarbonyI.2^KMiydroindoIe-2^arbonyI).gJycyl}.IA3^. 

tetrahydroisoquinoline-3-acetate. 

This was prepared from 1c and 169c on a 0.73 mmol scale Mowing the method 
described for Id. The product was isolated in 58% yield after flash chromatography on 
silica gel (eluant EtOAcipet. ether 40:60 v/v). 

169e (3R).2-{N.(2.(1^^^ 
dAydromdole-2-carbo^^^ 

This was prepared from 169d on a 0.42 mmol scale following the method described for 
If. The product was isolated in 75% yield (197 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet ethenAcOH 80:20:2 v/v/v). 
HPLC System A t R =15.0' >98% 
Mass spec (FAB) m/e=627 [M+H]+ 
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170e nof 



170a (2-Thienyl)ethyIamine. 

This was prepared from 2-thienyIacetonitriIe on an 18.6 mraol scale following the method 
described for 168a. The product was isolated in 32% yield and used without purification. 

170b Methyl N-(2-thienyl)ethyl-glycinate. 

This was prepared from 170a on a 5.96 mmol scale following the method described for 
32a. The product was isolated in 35% yield after flash chromatography on silica gel 
(eluantCHCl 3 :MeOH:AcOH 30:2:1 v/v/v). 
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170c Methyl N<2-thienyl)ethyl^^ 
2-carfaonyI)-giycinate. 

This was prepared from 74a and 170b on a 1.05 mmol scale Mowing the method 
described tor Id. The product was isolated in 71% yield after flash chromatographv on 
silica gel feluantEtOAc:peL ether 30:70 v/v). " " * 

170d N ^™enyi)ethyl^ 
carbonyl)-glycine. 

This was prepared from 170c on a 0.75 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

170e Methyl (WW^^ 
a^ydroindole-2.carbo™^ 

This was prepared from 1c and 170d on a 0.75 mmol scale following the method 
described for Id. The product was isolated in 59% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 40:60 v/v). 

I70f W-2-{N.(*Th,^^ 
2<arbonyl).glycyl}.ui^ 

This was prepared from 170e on a 0.44 mmol scale following the method described for 
If. The product was isolated in 57% yield (157 mg) after flash chroraatostraphy on silica 
gel (eluant EtOAc:pet. ethenAcOH 80:20: 1 v/v/v). *" • 

HPLC System A t R =14.8" >98% 
Mass spec (FAB) m/e=493 [M+H]+ 
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EXAMPLE 171 




171a(2RS)-2-Benyloxycarbonylaniino-l^ t 4-tetrahydronaphthalene. 

To a siined solution of l t 2 t 3 t 4-tetrahydronaphthalene-2-carboxylic acid (3 g, 17 mmol) 
and N-methylmorpholine (2.1 mU 18.7 mmol) under N 2 was added (PhO) 2 P(0)N 3 (4 mU 
18.7 mmol) and the mixture was heated at reflux for 2.5 hr then cooled to room 
temperature. Benzyl alcohol (3.7 mL, 34 mmol) was added and the solution was heated at 
reflux overnight, cooled to room temperature, and concentrated in vacuo. The residue was 
taken up in EtOAc and washed successively with aq. KHS0 4 , KHCO3 (twice), water and 
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brine, filtered (Whatman IPS phase separator) and concentrate! The product was isolated 
in 57% yield (4.07 g) after flash chromatography on silica gel (eluant EtOAcrpet. ether 
10:90 v/v) * 

171b Methyl N.((2RS)-UJ.4.tetn%^^ 
glycinate. 

This was prepared from 171a on a 7.1 mmol scale in three steps. The amine was 
deprotected by catalytic hydrogenolysis over 5% Pd-on-carbon. then alkylated Mowing the 
method described for 32a and finally reprotected with BOC,0 Mowing the method 
described for 141c (second part). The product was isolated in 14% yield after flash 
chromatography on silica gel (eluant EtOAcrpet. ether 10:90 v/v). 

171cMethylN-((2RS).l^^^ 

This was prepared from 171b on a 1.0 mmol scale Mowing the method described for lc 
The product was used without purification, assuming a yield of 100%. 

171d Methyl N-((2^y-lA3Atet^dronaphth.2.yl)-N.((2R).I. 



This was prepared from 74a and 171c on a 1.0 mmol scale Mowing the method 
described tor Id. The product was isolated in 48% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 30:70 v/v). 

171e N-«2RS)-W,4.tt^ 
dihydroindole-2-carbonyI)-glycine. 

This was prepared from 171d on a 0.48 mmol scale Mowing the method described for 
If. The product was used without purification, assuming a yield of 100%. 

17If Methyl 0BW*N*OBSMA*^^ 

cydohexyloxy<^bonyl-2.3-cH^ 

tetrahydroisoquinoiine-3-acetate. 

This was prepared from lc and 171e on a 0.48 mmol scale Mowing the method 
described for Id. The product was isolated in 52% yield after flash chromatography on 
silica gel (eluant EtOAcpet. ether 30:70 v/v). 
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171g (3R)-2.{N-((2RS)-103.4-Tetrahydronaplith.2.yl)-N.((2R).l- 
cydohcxyIoxycarbonyl-2.3-dihydroindole-2-carbonyl)-glycyl}-1.2J,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 171f on a 0.25 mraol scale following the method described for If. 
The product was isolated in 60% yield (97 rag) after flash chromatography on silica gel 
(eluant ElOAcrpet. ether AcOH 45:55:1 v/v/v). 
HPLC System A t R =l6.8' >957c 
Mass spec (FAB) m/e=650 [M+H]+ 



EXAMPLE 172 




172e I72f 
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172a Ethyl (2R)-3.4.dihydro.5.r4-meihoxyphenyl)-2H.p y iTole.2-carbo X vlate. 

This was prepared from 4-memoxyphenyimagnesium bromide on an 8.0 ramoi scale 
tollowmg the method described for 87a. The product was isolated in 82% vield after flash 
chromatography on silica gel (eluant EtOAc:peL ether 30:70 then 40:60 v/v). 

172b Ethyl (2R.SS).5-(4.methoxyphenyi).pyrrolidine.2.carboxylate. 
This was prepared from 172a on a 6.6 mmol scale following the method described for 
30a. The product was isolated in 56% yield alter flash chromatomphv on silica gel 
(eluant EtOAcpet. ether 30:70 then 50:50 v/v). 

172c Ethyl (2R^S)-l-((2RM^ydohexyto^ 
(4-methoxyphenyl)-pyrrolidine-2-carboxylate. 

This was prepared from 74a and I72b'on a 0.69 mmol scale following the method 
described tor Id. The product was isolated in 95% yield after flash chromatoaaphy on 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 

172d (2R^S>l.((2RM-Cydohexyloxy^ 
methoxyphenyI)-pyrroIidine-2-carboxylicacidL 

This was prepared from 172c on a 0.65 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

I72e Methyl <3R)-2-{(2RoSM.((2^ 

carbonyl)-S-(4-methoxyphenyl).pyrroIidine.2.carbonyI}.123,4. 
tetrahydroisoquinoIineO-carboxyiate. 

This was prepared from 26a and 172d on a 0.32 mmol scale followina the method 
described tor Id. The product was isolated in 69% yield after flash chromatoaraphy on 
silica gel (eluant EtOAcpeL ether 40:60 v/v). 

172f ( 3R > 2 ^(2RoS)-H(2RVl.Cydohexyloxycarbonyl.23^hvdroindole.2- 

carbonyl).5-f4.methoxyphenyl)-pyrrolidine-2.carbonyl}-l^,3,4- 
tetrahydroisoquinoline-3-carboxyIic add. 

This was prepared from 172e on a 0.22 mmol scale following the method described for 
If. The product was isolated in 69% yield (95 mg) after flash chromatography on silica eel 
(eluant EtOAc:AcOH 100:2 v/v). * 
HPLC System A t R =!5.4' >98% 
Mass spec (FAB) m/e=652 [M+H1+ 
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EXAMPLE 173 

H O 

173a 




173d 173e 



173a Methyl N-(indan-2-yI)-glycinate. 

This was prepared from indan-2-amine on an 8.0 mmol scale following the method 
described for 32a. The product was isolated in 447« yield after flash chromatography on 
silica gel (eluant ElOAc). 
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173b Methyl N-flndan^IKN^^ 
carfaonyi)-gIycinate. 

This was prepared from 74a and 173a on a 0.69 mmol scale Mowin 2 the method 
descnbed tor Id. The product was isolated in 80% yield after flash chromato-rraphv on 
suica gel (eluant EtOAcpet. ether 30:70 v/v). w " 

This was prepared from 173b on a 0.55 mmol scale Mowing the method described for 
If. The product was used without purification, assuming a yield of 100%. 

173d Methyl CRMWind^ 

dihydroindole-2-c^^^^^ - 

J^LT? fl0ni IC ^ I?3C ° n a °- 27 IDmo1 scaIe mo ™Z n^thod 

descnbed tor Id. The product was isolated in 73% yield after flash chromatography on 
silica gel (eluant EtOAc.-pet. ether 40:60 v/v). 

173e <3RWN-(Indan^ 

(^bonyl)-glycyl}.UJ,4.tetrahydroisoqiunoiine-3.aceticadd. 

This was prepared from 173d on a 0.20 mmol scale following the method described for 
If The product was isoiated in *» yield (75 mg> after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 80:20:2 v/v/v). 
HPLC System A t R =l5.8" >98% 
Mass spec (FAB) m/e=658 [M+B1+ 
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EXAMPLE 174 




174a Methyl N-(2-cyclohexylethyl)-N-(N-/crt-butyloxycarbonyI-phenylalanyl> 
glycinate. 

This was prepared from 32b and BOCPheOH on a 2.0 ramol scale following the method 
described for Id. The product was isolated in 93% yield after flash chromatography on 
silica gel feluant EtOAcpet. ether 25:75 v/v). 

174b Methyl N-(2-cyclohexylethyl)-N^N-(3-indolea<»tyl>phenylalanyl)-glycinate. 

This was prepared from 174a on a 1.86 mmol scale following the method described for 
32d. The product was isolated in 52% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether: AcOH 65:35: 1 v/v/v). 
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174cN.(2-CydohexylethyI).N-(N.(3Mndoleacetyi).phenyi^^ 
This was prepared from I74b on a u.48 mmoi scale following the Method described for 
34. The product was used without purification, assuming a yield of MO*. 

I74d Methyl MW2.cydohexyiethy^ 

proiinate. ' ' J ' ' 

This was prepared from 174c and D-ProOMe on a 0.48 mmoi scale followimr the method 
descnbed lor 34. The product was isolated in 42% yield alter flash chromatosraphy on 
silica gel (eluantEtOAc). " 



174el-{N.(2<vdohexylethyl).N-(N.f34ndo^^ 

Thts was prepared from 174d on a 0.20 mmoi scale following the method described for 
It The product was isolated in 61* yield (72 mg, alter flash chromatography on silica «d 
(eluant CHCl 3 :MeOH:AcOH 35:1-1 v/v/v). 
HPLC System B t R =10.4' >95% 
AAA Phe 0.98: Pro 1.02: Peptide content=87* 
Mass spec tFAB) m/e=587 [M+H1+ 



EXAMPLE 175 



46a- 




CH, 




175a 



175b 




175c 175d 
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175a Methyl N-(2-cyciohexyiethyi)-N-((2S)-2-(3-indoieacetylamino)-4- 

phenyibutanoyO-glycinate. 

This was prepared from 46a on a 1.74 mraol scale following the method described for 
32d. The product was isolated in 61% yield after flash chromatography on silica gel 
leluant ElOAcpet. ethenAcOH 65:35:1 v/v/v). 

175b N-(2-Cydohexylethyi)-N-f(2S)-2.(3-indoIeacetyiamino)-4-phenylbutanoy])- 
giycine. 

This was prepared from 175a on a 0.53 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

175c Methyl l-{N.(2.cyclohexylethyl)-N-((2S)-2-(3-indoleacetylaniino)-4- 
phenylbutanoyl)-glycyl}-D-prolinate. 

This was prepared from 175b and D-ProOMe on a 0.53 mmol scale following the method 
described for 34. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluant EtOAc). 

175d l-{N-(2-Cyclohexylethyl)-N-({2S)-2-(3-indoleacetylamino)-4-phenylbutanoyl)- 
giycyl}-D-proline. 

This was prepared from 175c on a 0.29 mmol scale following the method described for 
If. The product was isolated in 67% yield ( 1 16 mg) after flash chromatography on silica 
gel (eluant CHCl 3 :MeOH:AcOH 35:2:1 v/v/v). 
HPLC System B t R =15.8' >98% 
AAA Hph 1.04: Pro 0.96: Peptide content=93% 
Mass spec (FAB) m/e=623 [M+Nal+ 

BIOLOGICAL TESTING 

The compounds of the present invention are potent Hgands for the CCK-A and/or CCK- 
B receptors. Those which are antagonists at the CCK-B receptor also inhibit gastric acid 
secretion stimulated by pentagastrin. The methods for measuring these activities are 
described below: 
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Measurement of binding affinity for CCK-A receptors 

The pancreas of an SD rat was homogenized in a 20-fold volume of 50 raM Tris-HCl 
butter <pH 7.7) by the use of a Polytrone-iype homogenizes the homosenate was twice 
centnfuged for 10 minutes at 50000 g by the use of an ultra-centrifuge, di precipitate thus 
obtained was suspended in a 40-tbld volume of 50 mM Tris-HCl buffer (containing 0 ■»* 
BSA. 5 mM MgCK. 0.1 mg/mi bacitracin and 5 mM DTT: pH 7.7). and the suspension 
was stored at -80°C until the membrane preparations were required. 

The membrane preparations were then warmed to room temperature, diluted M0 with 
the butter and incubated at 37-C for 30 minutes in the presence of PH1L-364.718 and the 
test compound then separated by suction filtration. Non-specific bindina was determined 
in the presence of I nM L-364.718. The amount of labelled hgand bound to the receptor 
was measured by the use of a liquid scintillation counter; IC, 0 values were determined 
being that concentration of test compound required to inhibit specific binding by 50%. 

Measurement of binding affinity for CCK-B receptors 

About 100 SD rats were decapitated without anaesthesia, the whole brain was 
immediately excised from each of the rats and homogenized in 10-fold volume of 0 32 M 
aqueous solution of sucrose by the use of a Teflon-coated homogenizes the homoaenate 
thus obtained was centnfuged for 10 minutes at 900 g by the use of a cooled centrffiiae 
and the supernatant was further centnfuged for 15 minutes at 11500 a. The precipitate' 
thus framed was dispersed in 50 mM Tris-HCl buffer (pH 7.4) containing 0.08% Triton 
X-100. this suspension was allowed to stand for 30 minutes and aaain centrifuaed for 15 
minutes at 11500 g. the precipitate thus obtained was washed twice with 5 mM Tris-HCl 
butter and twice with 50 mM Tris-HCl buffer in that order with centrituaal separation, the 
washed precipitate was suspended in 50 mM Tris-HCl buffer, and the suspension thus 
obtained was stored at -X0*C until the membrane preparation was required. 

The membrane preparations were wanned to room temperature, diluted with 10 mM 
HEPES burfer (containing 130 mM. NaCl. 5 mM MgCl 2 . ImM EGTA and 0.25 ma/ml 
bacuracxn; P H 6.5) and incubated at 25<C for 120 minutes in the presence of [-IJBH- 
CCK-8 and the test compound, then separated by suction filtration. Non-specific bindin 2 
was determined in the presence of I uM CCK-8. The amount of labelled liaand bound to 
the receptor was measured by the use of a y-counter; IC !0 values were detennined. bein* 
that concentration of test compound required to inhibit specific binding by 50% 
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Table 1 summarises CCK-A and CCK-B binding data for representative exampies or the 
preferred compounds: 

Table 1 

Samp l e Mq, Recentnr binding affinity TC. „ (r\M) 
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> 10.000 


30 
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> 10.000 


39 


74 


> 10.000 
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> 10.000 
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> 10.000 
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> 10.000 


16 
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> 10.000 


56 
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> 10.000 
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> 10.000 


0.25 
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> 10,000 


20 
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Table 1 (com.) 



EsamalsJao Rec^mr binding • lffin ,- r ,^ |Iiim 

CCK-A QCK^ 

160 >l(>.000 8.8 

165 . >10.000 1.0 

171 >IO.00() 8.7 

174 >10.000 0.94 

Measurement ofinhibitionof pen^ 

A cannula was inserted into the trachea of a rat anaesthetised with urethane 
cmtrapentoneally administered. 1.25 g/Kg>. its abdominal wall was incised to expose the 
gastric and duodenal portions, and a polyethylene cannula was set in the anterior stomach 
ate ligation of the cardia. The duodenum was then subjected to slight section a 
polyethylene cannula was inserted from the incised portion toward the stomach, and the 
pylorus was ligated to fix the cannula. 

Physiological saline (with P H adjusted to 7.0) was perfused from the anterior stomach 
toward the pylorus at a rate of 3 ml/min. and the gastric-acid secretion was measured by 
continuous titration of the perfusate by the use of a pH-stat (AUT-201; product of Toa 
Hectromcs. Ltd.). The continuous titration was carried out by usimt 25 mM NaOH 
solution until the pH reached 7.0. and the result was expressed as the amount of gastric 
acid secreted for every 10 minutes cmE/10 min.). Pentagastrin was intravenously 
administered at a rate of 15 fig/Kg/hr. 

The secretion of gastric acid increased upon administration of pentagastrin, reachins the 
maxtmum level after 60 minutes and stably mamtaining this level after that. A test^ 
was then mtravenously administered, and the secretion of gastric acid was measured: ED 1 
values were determined, being the amount of the drug required to reduce the amount ot 
secreted gastric acid down to 50% of the maximum level. 

Table 2 illustrates representative ED ;o values. It can be seen that compounds of the 
present invention show a substantial advantage over previously reported gastrin 



antagonists. 



WO 93/20099 A A PCT/GB93/00614 



Table 2 




249 



ED ^mmol/kg ) 



Compound of Example 281 of US 

Patent No. 4.820,834 (L-365.260) 4.2 



Compound of Example 20 of 
European Patent No. 0,405,537 Al 

(PD-134308) 2.1 

Compound of Example 74 0.74 

Compound of Example 153 0.20 



The experiments described above demonstrate that the compounds of the present 
invention are high affinity ligands for the CCK-A and/or the CCK-B receptor, and that 
those which preferentially bind to the CCK-B receptor can inhibit the stimulation of 
gastric acid release due to pentagastrin. They are therefore useful in the treatment of 
disease states in which the CCK-A, CCK-B or gastrin receptor is implicated as a mediating 
factor. 

In the case of the CCK-A receptor such disease states would include pancreatitis, 
disorders of gastrointestinal motility, irritable bowel syndrome, and CCK-dependent 
tumours. 

In the case of the CCK-B receptor such disease states would include disorders of the 
central nervous system such as anxiety, psychoses, Parkinson's disease, Tourette's 
syndrome. Huntingdon's chorea, and neural damage following ischaemia (for example 
after a stroke). 

In the case of the gastrin receptor such disease states would include disorders of the 
gastro-intestinal system, for example gastric and duodenal ulceration, gastritis, reflux 
esophagitis, Zollinger-Ellison syndrome, gastrin-sensitive pancreatitis, and gastrin- 
sensitive tumors. 

The compounds of the invention can also be used in the control of appetite and pain 
(including the potentiation of opiate analgesia). 

The compounds of this invention and salts thereof can be administered orally (including 
sublingual administration) or parenterally in the form of tablets, powders, capsules, pills, 
liquids, injections, suppositories, ointments and adhesive plasters. 
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The carrier and excipient for pharmaceutical manutacturinit can be a sotid or liquid 
nontoxic medicinal substance, such as lactose, magnesium stearate. starch, talc, -elatin 
agar, pectin, gum arabic. olive oil. sesame oil. cocoa butter, ethylene siycol and other 
commonly employed materials. 

Examples of formulations using the compounds of this invention are described below. 

Preparation of 20 mg-tablets 

Compound of Example 4 flOO g,. lactose l3 67 g) and com starch (90g) were 
homogeneously mixed together by the use of a flow granulatin 8 coater (product of 
Ohgawara Seisakusho). 10% aqueous solution of hydroxvpropylceUulose (200 *) was 
sprayed into the mixture, and granulation was then performed. After dryine. the irranuies 
were faltered through a 20-mesh sieve. 20 g of carboxymethylceUuiose Ca and" 3 * of 
magnesium stearate were then added, and the mixture was treated in a rotary tablet 
machine equipped with a pestie of 7 mm x 8.4 R (product of Hata Tekkosho). thus 
producing tablets each weighing 120 mg. 

Preparation of 40 mg-tablets 

Compound of Example 4 (140 g>, lac tose (280 g, and corn starch (70*) were 
homogeneously mixed together by the use of a flow granulatimr coater (product of 
Ohgawara Seisakusho). 10% aqueous solution of hydroxypropylcellulose (175 2 ) was 
sprayed into the mixture, and granulation was then performed. After dryina, the irranules 
were filtered through a 20-mesh sieve. 14.7 g of carboxymethylceUuiose Ca and 2.8 » of 
magnesium stearate were then added, and the mixture was treated in a rotarv tablet 
machine equipped with a pestle of 7.5 mm x 9R (product of Hata Tekkosho). thus 
producing tablets each weighing 150 mg. 

The clinical dosage of the compounds of this invention will be determined by the 
physician taking into account the precise illness, and the body weight, ase, sex. medical 
history and other factors of the patient to be treated. In general th~e dosase when 
administered orally will be between I and 1000 mg/day in either a sinsle dose~or sub- 
divided into smaller multiple doses. 
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CLAIMS 



1. Compounds of general formula I. or pharmaceutically acceptable salts thereof: 
A - B - C r 

wherein: 
Ais 




X' 

(CHaJg-O- 



II 




X» 



IV 



N X 1 

I II 

CCH 2 )— C- yj 



X N^(CH 2 ) 5 C- 

R 2 vm 





(CH2) r C- 



in 



X 1 
II 



^Cv^X (CH2lrC 



X 1 
ii 

NH-C- 



(CH 2 ) b x 1 
N >(CH 2 ) ? C- 

I 

R2 



vn 



IX 



or an o-amino acid residue containing an aromatic side-chain (e.g. L-Trp, L-Hph, 
L-Phe, L-Phg, D-Trp, D-Hph, D-Phe. D-Phg) which is optionally substimted at the 
N-ternunal amino group; the N-tenninal substituent is selected fiom R 2 . 
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Bis 



R 7 R 8 X 2 

R s 



R 9 


^R 9 






(CH 2 ) d 
C = X2 

1 


C-X 2 
1 


XI 


xn 


R 9 






R" 


(CH 2 ) d 

c = x 2 

I 




xm 


XIV 



C is 




-NT ^ 



XVI 
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-N 

(CHaJrC-D-R 18 
X 3 



xvm 



D (in the exemplifications of C showing it) is absent, any o-amino or imino acid 
residue, any N-methylated a-amino acid residue. 3-alanine: 




xrc xx 



R 1 is -H, halo, -OH, -C0 2 H, -CF 3 , -NO* -CN, CH 3 , lower alkoxy (Ci - C 3 , linear or 
branched), lower alkylcarbonyl (C t - C 3 , linear or branched), phenylcarbonyl; 

R 2 is absent, H, alkyl (C y - C l0 , linear, branched or cyclic), unsubstituted or 
substituted phenylmethyl (substituents are 1 or 2 of halo, -OH, -C0 2 H, -CF 3 , -N0 2 , 
-CN, -CH 3 , or -OCH 3 ), -CSR 19 , -COR 19 , -CC^R 19 , -CONR 19 R 20 , -CH 2 CO<,R 19 , 
-CH 2 COR 19 -S0 2 R 19 ; 

R 3 and R 4 are independently selected from R 1 , but when situated on adjacent carbons ' 
may form an unsubstituted fused aromatic carbocyciic or heterocyclic ring; 

R 5 is H, -OH, lower alkyl (Cj - Q, linear or branched) lower alkoxy (Q - C 6 , linear 
or branched), substituted or unsubstituted phenyl or phenylmethyl or phenylmethoxy 
(substituents arc 1 or 2 of halo, -CH 3 , -OCH 3 , -COjH, -NO* -CF 3 or -OH), 
cyclohexyl, cyclohexylmethyl, cyclohexylmethoxy; 

R 6 is H, -(CH^-X^CH^-R 21 , 1-indanyl, 2-indanyl, U,3,4-tetrahydronaphth-l-yl, 
or l,2,3,4-tetrahydronaphth-2-yl; 
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(C3^Q) meihyI ' ° r t0?ether ^ ^ f0nDS 2 SatUrae<t unsubstitutei cydoalkyl ring 

R* is B. tert-butyl, cydoaikyi CC 3 - C 8 ), substiruted or unsubstiruted phenvi 
.subsutuents are l or 2 of halo, -CN, -CH 3 . -OCH 3 , -C0 2 H. -NO* ~CF 3 or -OH), the 
side chain of a naturally occurring o-arrrino acrid, -CHR^R 23 , or together with R 7 
forms a saturated unsubstituted cycioalkyl ring (C 3 - Cg); 

-^■M, or whco siramd „ ^ my foim a fased ^ 

nng t 

R" and R" ^ i ndependendy a ^ ^ 

b^riir 6111 " ^ " Caib0nS RU ^ "* f0nD 1 

R u andRWaremdependendjrcfaosenrromahdo f -OH,-NO, -CF, CH .nru 

R B fa H, lower aJkyl (C, - C* linear or taootafl. subataalor oo^tetoed phonyl 
-UN or -OH); or 3 



if xa 

-(CH^-C-D-R's § -CH=CH-C-D-R<* 



XXI 



xxn 

where the double bond may be either of cfe or trans disposition: 
R lfi is defined as R 5 ; 

5 ' ***** (C > " C -o>- -SO^cyoloaliy. (C 3 - C 10 ). -Lad*^,, 
-<-H 3 , -OCH 3 , -C0 2 H. -N0 2 , -CF 3 or -OH); 
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R 18 is -H, -OH. -C0 2 H, -C0 2 CH 3 , alkyl (d - linear or branched), cycioalkyl (C 3 - 
C 7 ), alkoxy (C l - C 6 , linear or branched), phenyimethyl, phenylmethoxy, NR^R 25 ; 

R 19 and R 20 are independently selected from H, alkyl (Cj - C 12 , linear or branched), 
cycioalkyl (C 3 - C 8 )-(CH2)„- or polycycloalkyl (C 3 - C^-CCHj),,- where said cyclic 
or said polycyclic group may be further substituted by up to four substituents 
independendy selected from Cj - C 3 alkyl; substituted or unsubstituted 
phenyHCH^- (subsntutents may be 1 or 2 from halo, -CH 3 , -OCH 3 , -COjH, -N0 2 , 
-CF 3 or -OH), 1-adamantyl, 2-adamantyl, heterocycloalkyl (3-8 membered ring, 
where heteroatoms are 1 or 2 of -NR 26 -, -O-, -S-, -SOj-), or together R 19 and R 20 in 
combination with the N of an NR^R 20 group may form a 3-8 membered heterocyclic 
ring; 

R 21 is branched alkyl (C 3 - C 8 ), cycioalkyl (C 3 - C 8 ), unsubstimted or substituted 
phenyl (substituents are 1 or 2 of halo, -CF 3 , -COjH, alkyl (C t - Q, linear or 
branched), alkoxy (C t - C 5 , linear or branched), -CN, -NO2 and -OH), 1- or 2-napthyl, 

2- or 3-indolyl; 2-, 3- or 4-pyridyl; 2- or 3-thienyl; 1-, 2- or 3-pyrrolyl; 2- or 

3- (l-methyl)pyrrolyl; 2- or 3-fuiyl; 

R 22 and R 23 are independently H, alkyl (C t - C 8 , linear or branched), 

-(CH 2 ) 0 -X 5 -(CH 2 -) p R 27 , 

-(CH^-COoR 27 , 

-(CH^o-R 27 , 

-(CHjVCONR^R 29 , 

-0C0(CH2) o -R 27 , 

-OCOI^KCH^-R 27 , 

-NHC0 2 (CH 2 ) 0 -R 27 ; 

R 24 and R 25 are independendy H, alkyl (C, - Q, linear or branched), or together with 
the N of the NR^R 25 group form an unsubstituted, saturated or unsaturated, 4-7 
membered heterocyclic ring; 

R 26 is H, lower alkyl (Ci - C 4 , linear or branched), phenyl or phenyimethyl; 

R 27 is H, alkyl (C 3 - C 6 , linear or branched), cycioalkyl (C 3 - C 8 ), substituted or 
unsubstimted phenyl or phenyimethyl (substituents are 1 or 2 of halo, -CH 3 , -OCH 3 , 
-CX^H, -N0 2 , -CF 3 or -OH), 1-adamantyl, 2-adamantyl; 
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R 28 and R» are independently R 27 or together with the N of the NR»fc» group form 
an unsubstmited. saturated or unsaturated. 4-7 membered heterocvciic ring, or 
benzofused 4-7 raembered heterocyclic ring; 



and wherein: 



ais0-3 

bisO-2 

c is 0 or 1 

disO-2 

e is 0 or 1 

fis0-4 

gisO-3 

hisO-2 

iis0-3 

j is 0 - 2 

fcisQ-3 

lisO-3 

mis0-3 

n is 0 - 4 

oisO-3 

pis0-3 

qis0-4 

X l isO,H.2,S 

X 2 isO,H 2 ,S 

X 3 isO,H 2 ,S,F 2 

X 4 is absent, -0-, -CHOH-, -CO-, -SO,- 

X 5 is absent, -OfCHj),-, -(CH^-CO-," 
-OCCH^-CO-, -S-(CH2) q -, -SacCHjV, 
-S0 2 (CH 2 ) q -CO-,-SO(CH 2 ) q .,.NHCCH 2 ) q -, 
-NCHaCOIj),., -NHCCH^CO-, iNCH^CH^CCk 



can be either a single or double bond; when two occur in the same molecule 
they must be simultaneously double or single. 
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2. Compounds of Claim 1 or pharmaceurically acceptable salts thereof, wherein: 

AisVH 

Bis X, XIV 

C is XV, XVI or XVII 

3. Compounds of Claim 2 or pharmaceurically acceptable salts thereof, wherein: 

BisX 
CisXV 

R 3 is at the 3- position of the aryi ring 
R 4 isH 

R 6 isHorCH 3 
R 7 isHorCH 3 



and wherein: 

c + d + e=0or 1 
fisOor 1 
gisO, lor 2 
h is 0 or 1 
X l isO 
X 2 isOorH 2 



4. Compounds of Claim 3 or pharmaceurically acceptable salts thereof, wherein: 

R 6 isH; 
R 7 is H: 

R 8 is tert-butyl, cycloalkyl (C 3 - C 8 ), substituted or unsubstituted phenyl (substituents 
are 1 or 2 of halo, alkyl (C x - C 3 ), alkoxy (Q - C 3 ), -CO2H, -N0 2 , -CF 3 or -OH), 
CHR^R 23 ; 

R l3 isH,halo,-CH 3 , -OCH 3 : 
R M isH; 
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X 3 

R 13 is — (CH^),— C — D — R 18 

wherein D is absent. Gly or {J-Ala; 

R 18 is -OH, lower alkyl (C t - C 4 , linear or branched), lower alkoxy (G - C 4 , linear or 
branched), NR^R*; 1 * ° r 

R 22 and R 23 are independendy H. lower alkyl fC, - C 6 , linear or branched), lower 
alkoxy (C t - C* linear or branched) 

-(CH2)o-X 5 -(CH 2 ) p -R 27 
-tCHaVR* 

R24 22 an a R25 independendy H ' «W <^ in combination with the N of the 

R t0 S ether fom an unsubstituted, sanitated or unsaturated. 4-7 

membered heterocyclic ring; 

cisO 

disO 

eisOorl 

iisOorl 

X 3 isOorH 2 

Compounds of aaim4 orpharmaceutically acceptable salts thereof, wherein: 

R 3 is -CI, -Br, -CH 3 or -OCH 3 
R u isH 

R^is-CCH^-COjH 

R 22 and R 23 are independendy lower alkyl (ft - C* linear or branched), 
-(CH^-CKCH^-Ph, -(CH^-Ph. 

eisO 
fisl 
gisl 
hisO 



stereochemistry at R 15 substituent is R. 
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6. Compounds of Claim 2 or phannaceuricaily acceptable salts thereof, wherein: 



I II 
R 6 X* 

(X where c = d = e = zero) 
C is XVIorXVn 
R 6 and R 7 are independemly H or CH 3 ; 



R is phenyl, phenylmethyl, phenylmethoxy, cyclohexyU cyclohexylmethyl, 
cyclohexylmethoxy; 

R 18 is -H, -OH. -NR^R 25 , lower alkoxy <C t - C,); 

R 24 and R 25 are independendy H, lower aflcyl (C, - C 4 , linear or branched), or 
together with the N of the NR^R 23 group form an unsubstituted, saturated, 4-7 
membered heterocyclic ring; 

f+g=lor2 
iisO, 1 or 2 
X l isO 

X 2 and X 3 are independendy O or H 2 . 




xxm 



X 3 
'I 

R is -(CHj);— C— Ris 



XXIV 



(XXI when D is absent) 
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7. The following particular compounds within claims 2 to 6 or pharmaceutical 
acceotahle salts thpn*nf- 



acceptable salts thereof: 
Example No 



8 



(3R)-2-[N-(3-CMorophenyicarb^^ 
tetrahydroisoquinoline-3-aceticacid. 
(3R)-2-[N-(3-Bromophenyicarb^ 
tetrahydroisoqumoline-3-aceticacid. 
( 3R >-2-[N-(3-MemylphenylcaroamoyI^ 
tetrahydroisoquinoline-3-accticacid 

(3R)-2-[N-(3-AcetyIphenylcaroamoyl)-0-beri2yI-threonyl>l^,^ 
tetrahydroisoquinoline-3-acetic acid. 

(3 R >-2-[NK3-Isopropoxyphenylcarbam^^ 

tetiahydroisoquinoIine-3-aceticacid. 

(3R)-2-[N-(3-Cyanophenylcarbamoyl)^-ben2yl-u^nyl]-l,23,4- 
tetrahydroisoqukoIine-3-aceticacid. 

(3R)-2-rN-(3-ChlorophenyIcarbamoyO 

teti^ydroisoquinoline-3-aceticacid. . 
(3R)-2-[N-(3-CMorophenylc^amoyO 
tetrahydroisoquinoline-3-aceticacid. 
S R >2-[N<3-ChIorophenylcarb^^ 

tetrahydroisoquinoline-3-aceticacid. * 
(3R>2<(2S)-2-(3-Trmuoromemy^ 

tetrahydroisoquinoline-3-aceticacid. ' 

// ^ 3R )- 2 -t< 2 S)-2-(3-CMorophenyicarbamoylainino).hexanoyl].1^3,4. 
tetrahydroisoquinoIine-3-acetic acid. 

12 <3R>2-[(2S)-2-(N-(3-C^^ 
tetrahydroisoquinoline-3-aceticacid. 

13 (3R)-2-t(2S)-2<3,4-DicWorophenyIcarbamoylamino^ 
tetrahydroisoquinoIine-3-acetic acid. 

14 (3R)-2-r(2S)-2<2-Memylphenylc^^ 
tetrahydroisoquinoUne-3-aceticacid. 

15 (3R)-2-r(2S)-2<4-Memylphenyfc 
tetrahydroisoquinoline-3-aceticacid. 

16 (3RW(2S)-2-(3.Memoxyphenylcamamoylam^ 
tetrahydroisoquinoIine-3-aceticacid. 



10 
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Example No. 

17 (3R)-2-[(2S)-2-(3-Chlorophenyicart 
. * tetrahydroisoquinoiine-3-acetic acid. 

iS (3R)-2-[N-(3-ChIorophenyicarbam^^ 
acetic acid 

19 (3R)-2-[N-(3-Bromophenyte^ 
acetic acid. 

20 (3R)-2-[N-(3-MethyIphenylc^ 
3-aceric acid 

21 (3R)-2-[(2S)-2-(3-CMoiophenylc^ 
tetrahydroisoquinoline-3-acetic acid 

22 (3R)-2-[(S)-a-(3-CMorophenylcart 
tetrahydroisoquinoiine-3-aceric acid 

23 (3R)-2-[(S)-a-(3-MethylphenylcaA^ 
tetrahydroisoquinoiine-3-aceric acid 

24 (3R>2-[(2S)-3-(2-Adaniantyloxycarbonylainino)-2-(phenylcarbamoylan3ino)- 
propanoyl]- l,2,3,4-tetrahydroisoquinoiine-3-acetic acid. 

25 (3R)-2-[(2S,3R)-2-r3-CMorophenylcarbarnoyiaimno)-3-phenylbutanoyl]-lA3,4- 
tetrahydroisoquinoline-3-acetieacid. 

26 (3R)-2-[N-{3-Chlorophenylcarbamoyl)-0-ben2yl-thrconyI]-U t 3,4- 
tetrahydroisoquinoline-3-carboxylic acid. 

27 (3R)-2-[N-(3-Bromophenylcarbamoyl)-0-benzyl-threonyl]- 1,2,3.4- 
tetrahydroisoquinoline-3-carboxyIic acid. 

28 (2R,4S)-l-[N-(3-Chlorophenylcarbamoyl)-0-ben2yl-threonyl]-4- 
phenylpyrroiidine-2-carboxylic acid. 

29 (2R,4R)-l-[N-(3-ChlorophenyIcarbamoyi)-0-benzyl-threonylJ-4- 
phenylpyrroiidine-2-aceac acid. 

# 30 (2R^S)-l-(N-(3-Chlorophenylcarbamoyl)-0-ben2yl-threonyl]-5- 

phenylpyrrolidine-2-carboxylic acid. 

* 31 (3R>2-[(2S,3R)-3-Ben2yloxy-2-(3^hlorophenylcarbamoylaniino)-butyl]- 

lA3,4-tetrahydroisoquinoline-3-acericacid. 
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8. Compounds of Claim I or pnannaceuricaUy acceptable salts thereof, wherein: 

a is n. nr. iv, v or vi 

BisX 

cisxvm 

and wherein: 

R 1 is H. -OR halo, -CH 3 , -OCH 3 , -CN, -C0 2 H or CF 3 ; 

R 2 is absent. H. alkyl (C, - C 6 , linear or branched), -CO-alkyl ( Cl - Q, linear 
branched), -COz-alkylCd-Cfi, linear or branched); 

R 6 is H. or alkyl (C t - C 6 , linear or branched); 
R 7 isH; 
cisO 

X 2 and X 3 arc independendy H 2 or O. 

9. Compounds of Claim 8 orphannaceutically acceptable salts thereof, wherein: 
D (in the exemplifications of C showing it) is absent, Gly, P-Ala, XK or XX; 
and wherein: 
R'isH; 

R 2 is absent orH; 
R*isH 

R 8 is H, the side chain of a naturally occurring a-amino acid, CHR^R 23 ; 
RKis-OH-OCH^xNR^R 2 *; 

^^l** ^ pendeat * * ^ (C, - Q, linear or branched), 
-(CH^V^CH^R 2 ', -(CH 2 ) o -CO,R 2 7 0 r(CH 2 ) o -R 2 7; 

R 2 * an d R* are independendy H or alkyl ( Cl - Q. linear or branched), or together 
wrth the N of the NR M R a group form an unsubsdtuted, saturated, 4-7 " d 
Heterocyclic nng; 



or 
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R 27 is H, branched alkyl (C, - C*), cycioalkyl (C 3 - C 8 ), phenyl, 1-adamantyl, 
2-adamantyl: 

a is 0-2 
d and e are 0 
f is 1-3 
i is lor 2 

— ate all double bonds. 
10. Compounds of Claim 9 or pharmaceutical^ acceptable salts thereof, wherein: 

CO- 

XXV 

i 

H 

(A where :== is a double bond, R 1 = R 2 = H, a = 1, X l =0) 



D is absent. 




XXVI 



CO- 

(XK where R 16 is H, j = zero) 

xxvn 

(XX where R 16 is H, j = zero) 
and wherein: 

R 17 is cycioalkyl (C 5 -C 8 ); 
R a isH; 

R 23 is alkyl (C, - C 8 , linear or branched), -(CH^-R 27 . 





WO 93/20099 



7GB93/00614 



264 



II. The following particular compounds within Claims 9 and 10 or pharmaceutical* 
acceptable salts thereof: 



32 

glycinate. 

33 



Example No. 

Methyl N-(2<ycio^^ 
glycinate. 

-4 MN^^lohexytetbyO-N^ 

pyrrolidine. w " 
35 Methyl NW-cycIohexylethy 
glycyl}-D-prolinate. 

D-proline. w 7 ' 

37 *»KWW4^^^ 
D-pipecolic acicL 

![y!L a ~ C ^^ 

py^li^ yCi0heXytaCAyl) " N<ra " W ^ 
HN-(2-Cyciohexylmethyl W (2S)-2-(3^ 

D-proIine. ■ ' 



53 

JP 

•Z0 

4/ 

■« 

•tf 

•W 
45 
46 

47 
174 

175 



H3-{N-(2-Cyclohexyle^ 
ammo } -propano yl } -pyrrolidine. 
N-(3-Cyc^ 

^-Cyclohexylpro P yl).N-(N-(3-indoleace^^^^^ 

N-a-Cyclohexylethy W (2S)-K3-isoqu^^ 
phenyIbutanoyl)-glycine. 

D-proline. J 
HN-a-CyclohexyIemyl)- N .f (2S ).2-f3^ 

glycylJ-D-proline. • * ' 
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12. Compounds of Claim 1 or pharmaceuticaily acceptable salts thereof, wherein: 

A is DC, A (CH 2 ) r C- xXVm 

R 2 



(II where :== is a single bond) 
R 1 x 1 

CO* (cH2,r " : 

I 

R 2 

(TV where — are single bonds) 

"osf - 

(V where are single bonds) 
R 8 X 2 

B is -N^ (CH 2 ) d - C - (CH 2 ) e - XXXI 

R 8 

(X, where R 7 is H and c is zero) 
XI, XII. Xni and XIV 

CisXV 
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13. Compounds of Claim 12 orphaimaceutically acceptable salts thereof, wherein: 
R 1 isH,halo,-CH 3 or-OCH3. 
R 8 is H or CHR^R 23 or phenyl. 

R 1 * and R 12 are independently H or phenyl, or together when on adjacent - 
R" and R 12 may form a second fused aromatic ring, yielding a napthyl moiety. 

R 13 isH. 

f\ 

R 15 is H, or — (CHt); — C — D — R 18 XXI 
R I8 is-OH,-OCH 3 or-NH 2 ; 

R l*T d 5 R23 * ^ (Ci - Q, linear or branched), 

-(CH^-X'-CCH^-R 2 ? -(CH^?. 

R 27 is cycloalkyl (C 3 - C 8 ), phenyl; 
and wherein: 

aisOorl 

disOor 1 

eisO 

f is 0-2 

gisO-2 

iisO-2 

X l isOorH 2 

X 2 isOorH 2 

X 3 isOorH 2 

X 5 is absent or -O- 
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14. Compounds of Claim 13 orpharmaceurically acceptable salts thereof, wherein: 

I 

R2 

(XXVm with a = zero and X 1 = O); 



Cis 




xxxm 



C0 2 H 

(XV where f is 1, g is 1, h is 0, R 13 and R 14 are H, and R 15 is -(CH^CqjH), 



XXXIV 




(XV were f is 1, g is 0, h is 1. R 13 and R 14 are H, and R 15 is -(CH^CCkH); 
R 2 is-C0 2 R 19 ; 

R 9 and R i0 are independendy R 5 , phenylthio, phenoxy, 1-napthyl or 2-napthyl; 

and wherein: 

i+j=0-4 

X 4 is absent or -CO-. 
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15. The following particular compounds covered by Claims 12 to 14, or 
phannaceudcally acceptable salts thereof: 

Example No. 

48 «R>-2-{N-((2R)-l-re^^ 

benzyl-threonyi}-I,2^,4.tetiahycta)is(xium 



50 
51 
52 



• j— -uw-j-owim, auu. 

(3R)-2-{(2S)-2-((2R).l-r gr r-Batyloxycarbonyl-23-a^yar^dole-2- 

caroonylanrnio^phenylbutanoyU-l^tetrafaydroisoqu^^ 
acid. 

(2R)-l-{(2S)-2-((2R)-I^ 

caroonylainmo^phenylbutanoy^^ add. 
(3R)-2-{((2R)-l-rm-Butyloxyc^^^ 
1^3,4-tetrahydroisoqwnoline-3-aceticadd. 
C3R)-2-(((2RM-rm-Butylaceiyl-W 
l^,4-tetrahydrois()qumolme-3-aceticadd. 

53 (3m-{((2R)-i-, m -Butyloxy^ 

l,23,4-tettahytoisoqdnolme-3s:arbo^licadd. 

54 (3R)-2-{((2R)-l-rm-Butyloxyc^^ 

isoteucyl}.l,23,4-tetiahydroisoqutaolme.3-aaticadd. 

55 (3R)-2-{(S>a-((2RH-rm^^^ 

^onylan^oj-phenylacetvim^^ ^ 

56 <3R)-2-{((2R)-l^-Butylo^^ 

D-prolyl)-l,2,3,4-tetrahydroisoqumolme-3-acetttadi 

57 VfWm-HVRH-ten-Bv^^ 

2^ydroindole-2^^^ 

58 C3RWGR3S)-H( W ^^^ 

59 ^W^S)-!^ 
^nyltmVpymrt^ 
carboxylic acid. 

acid. 

(3R)-2-((2R,4R)-l-C(2R).l.^Butyloxycarbonyl-2,3-^^ 
4-phenylmio-pvrolim^ 

carboxylic acid. 
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Example No. 

62 (3R)-2-{(2R.4R)-l-((2RVl-rm-Butyloxycarbo^ 
4-benzyloxy-pyirolidine-2-carbonyl } -1 Z3,4-tetrahydroisoqirinoline-3- 
carboxylic acid. 

63 (3R)-2- { (2R.4RV 1 -((2R)- 1 -Jerr-Butyloxycarbonyl-2,3-^ydroindole-2-carbonyl)- 
4-phenoxy-pyrrolidine-2<aibonyl}-lA3,4-teiraty 

acid. 

64 (3R)-2-{(2R4R)-l-((2R)-l-/m-Butyloxycarbo^ 

4-phenyl-pyn , oUdine-2-carbonyl}-1^3Atetrahydroisc<juinoline-3-aceric acid. 

65 (3R)-2-{(2R4S)-l-((2R)-l-/m-ButyloxycaAon 
4-phenyi-pyirolidinc-2-carbonyi}- l^,4-tetrahydroiscxiuinoIine-3-aceric acid. 

66 (3RV2-{(2R4S)-l-((2R)-l-rm-ButyioxycaTbonyl-23^ydroindole-2-carfaonyl> 

4- benzyl-pymjMne-2-carbonyl}-l,^ 
acid. 

67 2- { (2R^S)- 1-((2R)- l-fcrf-Butyloxycarbonyl-2^^ydroindole-2-carbonyl)-5- 
phenyl-pyrrolidine-2-carbonyl}-l^,3Atetrahydroisoquinoline. 

68 Methyl (3R)-2-{(2R5S)-l-((2R)-l-fm-butyloxycarbo^ 
carbonyl)-5-phenyl-pyrroUdine-2<arb^^ 
carboxylate. 

69 (3R)-2-{(2R.5S)-l-((2R)-l-fm-Butyloxycarbonyl-23-dihydn>indole-2<arbonyl)- 

5- phenyi-pyrrolidine-2-carbonyl}-1^3,4-tenahydioisoquinoline-3-carboxylic 
acid. 

70 (3R)-2-{(2R,5S)-l-((2R)-l-fm-Butyloxycarbo^ 
5-phenyl-pyiroMne-2-carbonyi}-l,2,3,4-tetrahydra^ 

71 N-{(3R)-2-{(2R^S)-l-((2R>l-»rt-Butyloxy<^bonyl-2^^hydroindole-2- 
carbonyl)-5-phenyl-pyrrolidine-2^arbonyl)-l^ 

carbonyl} -glycine. 

72 (3R)-2-{<2R,5S)-l-((2R)-l-Neopentyloxyca^ 
carbonyl)-5-phenyl-pyrrolidine-2-carbo^^ 
carboxylic acid. 

73 (3R)-2-{(2R,5S)-H(2RH-Isopropyloxyc^ 
5-phenyl-pyiroliciine-2-carbonyl}-1^3,4-tetnihydroisoquinoline-3-carboxylte 
acid. 

74 (3R)-2-{(2R^S)-l-((2R)-l-Cyclohexyloxycarbonyl-2,3-dihydioindole-2- 
carbonyl)-5-phenyl-pyrrolidine-2-carbonyl } - 1 2,3,4-tetrahydioisoquinoline-3- 
carboxylic acid. 
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Example No. 

75 (3R)-2-{(2RJ>S)-H(2R)-H2-Ad^ 
ca*onyi)-5-phenyl-pyi^^ 
caiboxyiic acid. 

76 (3R)-2-{(2R5S)-H(2R)-l-«^Butylc^^ 
5-phenyi-pyiroiidine-2-^^ 

acid. 

77 (3R)-2-{(2R5S)-l-((2R)-l-,m^^^ 
phenyl-pynoMne-2*a^ 

acid. 

78 (3R)-2-{(2R.5S)-H(2RM-«rr-Butylox^^ 
5-pte»yl-pym>Hdine-2-c^ acid. 

79 tf-((3R)-2-{(2IUSH-((2RM-re^^ 

carfaMyi)-5-phenyl-pyiroHdine-2<artonyl}-U^,4.te^ 
acetyij-proliiie. 

50 N-K3R)-2-{(2R,5S)-l-^ 

caibonyiM-phenyl- P ym)Udine.2<arbonyl}-U,3,4-teti a hydro^ 
aceiyl}-D-proline. 

52 (3R)-2-{(2R,5S)-l-((2R)-I^ 
^° n y»-5-phenvl-pyiroHd^^ 
3-aceric acid. 

82 (3R)-2-{(2R,5S)-M(2R)-l^^ 
^°ny»-5- P ftenyi-pym)H^^ 
3-acedc acid. 

83 (3R)-2-((2R,5SH-«2R)^ 

carfaonyl)-5-ph e nyl.pym)Iidine-2K:ari«nyi}-U^^ 
3-acedc acid. 

84 <3RW0R4SW(2RM^ 
5 n>tenyl-pyrroUdii^^ 
caiboxyiic acid 

85 Q*>M<ZU>S)-H m -i^ 
5 -Pfcnyl-pyrroMne-2-^^ 
acetic acid. 

86 <3R)-2-{(2R5S)-l-(^^ 
S-b^I-pyroiidme^s^ 
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Example No. 

87 (3R)-2-{(2R,5S)-l-((2R)-l-rOT-Butyloxycarfaonyl-23^ydroindole-2-carbonyl)- 
5-(2-naphthyl)-pyrrolidine-2-carfaonyl }- 1 ,2,3,4-tetrahydioisoquinoiine-3- 
carboxyiic acid. 

55 (3R)-2- { (2S.5R)- 1 -((2R)- l-rerr-Butyloxycarbonyl-2 J-dihydroindole-2-carbonyl)- 
5-phenyl-pyrolidine-2H:arbonyl}4,23,4-tetiahydioisoqukoline-^ 
acid. 

89 (3R)-2-{(2S^R)-l-((2R)-l-/OT-Butyloxyca^ 
5-phenyl-pym3lidine-2-carbonyl}-l,23,4-tet^^ 

90 (3R)-2-{N-Phenethyl-N-((2R)-l-fm-butyloxycarbonyl-2,3^ydroindole-2- 
carbonyi)-glycyl)-l,23,4-tetrahydroisoquinoiine-3-carboxyiicacid. 

91 (3R)-2-{N-3-Phenylpropyl-N-((2R)-l-fm-bu^ 
carbonyl)-glycyl} - l,2,3,4-tetrahydroisoquinoline-3-carboxyiic acid. 

92 (3R)-2-{N-Benzyl-N^(2R)-l-rm-butyloxycarbonyl-23-dihydroindole-2- 
carbonyl)-glycyl}-l,23,4-tetrahydioisoquinoline-3-aceric acid. 

93 (3R)-2-{N-Phenethyl-N-((2R)-l-/m-butyioxycarbonyI-2>dihydroindole-2- 
carbonyi)-glycyl)-l,23Atetrahydroisoquinoline-3-acericacid. 

94 (3R)-2-{NO-Phenylpropyl.N-((2R)-l-^-buty^^^ 
carbonyO-glycyl) - l,2,3,4-teoahydroisoquinoiine-3-aceric acid. 

95 (3R)-2-{3-{N-Phenethyl-N-((2R)-i-rm-butyioxycarbonyl-2^-dmydroindole-2- 
carbonyl)-amino } -propanoyl } -l,23,4-tetrahydroisoquinoline-3-aceric acid. 

96 (3R)-2-{N-Phenethyl-N-((2R)-l-benzyloxycarbonyl-2^-dihydroindole-2- 
carbonyl)-giycyl)-l,2^ t 4-teirahydroisoqdnoline-3-aceticacid. 

97 (3R)-2-{N-Phenethyl-N-((2R)-i-neopentyioxy(^bonyl-23^ydroindole-2- 
<^onyl)-glycyl)-l,23,4-tetrabydroisoquinoiine-3-acericacid. 

95 (3R)-2-(N-Pheneihyl-N-((2R)-l^yclohexyloxycarbonyl-2,3siihydroindole-2- 
<arbonyl)-glycyl)-l,23.4-tetrahydroisoquinoline-3-acedcacid. 

99 (3R)-2-{N-3-Chlorophenethyl-N-((2R)-l-fm-butyloxycarbonyl-2,3- 

dihydroindole-2-carbonyl)-gly(^lJ-l^ t 3,4-tetrahydroisoquinoline-3-aceric 
acid. 

100 (3R)-2-{N-(2-Oxo-2-phenylethyl)-N-((2R)-l.ferf-butyloxycarbonyl-23- 

dihydroindole-2-carbonyl)-gly<^l}-l^,4-tetrahydroisoquinoline-3- 
accric acid. 

101 (3R)-2-{N-(2-(3-Indolyl)ethyl)-N-((2R)-l-rm-butyloxycarbonyl-2,3- 
dihydroindole-2-carbonyl)-giycyl}-lA3Atetrahydroisoquinoline-3- 
aceric acid. 
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Example No. 

102 (3R>2-{N-Phenethyl-N<^ 

carbonyi)-gIy C yl}-l,2^Atetiahydro-benzWisoquin^ 

103 (3R)-2-{N-Phenethyl-N<GRM-re^ 
^°nyl)-glycyl)-U,3Atetrahyd^ 
(3R)-2-{N-PivaloyI-N-((2R^ 

methyI)-glycyl}-U3,4^trafaydroisoquinoiine-3.acet» 
(3R)-2-(H(2R)-l-rm-Butyloxy^ 

naphthdene-2<arbonyl}-l A3,4-tetrahydiDisoquinoline.3-acetic add 
(3R)-2-{3<(2R)-Rm-Butyloxy^ 

naphtbaIene-2-carbonyl}-l A3,4.tenahydroisoquinoline-3-carboxyUc acid. 
( 3R ^ 2 -«^)-H(2R)-l-terr-Butyloxy^^ 
^Ptenvl^-dihydropyr^ 
acetic acid. 

(3R)-2-{(2R5S)-K(2RH-re/r^^ 

carbonyl)-5-phcnyl-pyiroIi<iine-2.metbyl}.l^^ 
carboxylic acid. 

(3R)-2-{(2S)-2<(2R)-l-rm-Butyloxy^^ 
acctyiamino^phenylbutanoylJ-l^Atetrabydroisoqto 

N.{(3R)-2-{(2R^S).l-((2R).l.m.ButyIoxycarbonyl.23Kim 
ca*onyl)-5-phcnyI-p^ 

carbonyl} -proline. 

N-{(3R>-2-{(2S^R)-l-((2RH-^^^ 
^ony^phcnyl-py™^^ 

carbonyl J -proline. 
N-{(3R).2-((2S.5R)-l-((^^ 

carbonyi)-5.phcnyl-pyirolidta e .2-carbonyl}-lA3,4-te^^ . 
3-carbonyl}-D-proline. 

(3R)-2-{(2R,5S)-l-((2R)-l- fe rr-Butyioxycarbonvl-2,3Hiihy^^ 
carbonyO-S-benzyl-pyro^ 

3-carboxyIic acid. 

(3R>2-{N-2-Chlorophcn e uiyI-N.((2R)-l-rm.butyloxycarbonyl-23- 
^ytoindole-2-carbonyl)-^^ 

acid. 



104 
105 
.106 
107 

108 

109 
131 

132 

133 

134 



135 
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Example No. 

136 (3R)-2-{N-4-Chlorophenethyl-N-((2RVl-fm-butyloxycarbonyl-2.3- 
dihydroindole-2-carbonyi)-glycyi }- 1 ^,3,4-tenahydroisoquinoiine-3- 
accric acid. 

137 (3R)-2-{N-2-Methoxyphenethyl-N-((2R)-l-wrf-batyloxycarbonyl-2,3- 
dihydroindole-2<arbonyl)-glycyl}-l^ t 4-tetrahydroisoquinoIine-3^ 
acetic acid. 

138 (3R)-2-{N-3-Methoxyphenethyl-N-((2R)-l-fOT-butyloxycarbonyi-2,3- 

dftyclroindole-2-carbonyl)-glycyl)-l^,4-tetrahydroisoquinoline-3- 
aceric acid. 

139 (3R)-2-{N-4-iMethoxyphenethyl-N-((2R)-l-ferr-butyioxycarbonyl-23- 

dihydroindole-2-carbonyl)-glycyl}-1^3,4-tttrahydroisoquinoline-3- 
acetic acid. 

140 (3R)-2- {N-Phenethyl-N-((2R)-l-rm-butyloxycarbonyl-2^^ydroindole- 

2- carbonyl)-glycyl ) -1,2 J,4-tetrahydro-benz(h]isoquinoline-3-caiboxylic 
acid. 

141 (4RS)-2- {N-Phencthyl-N-((2R)- i-arr-butyloxycarbonyl-2,3-dihydroindole-2- 
carbonyl)-glycyl)4,2,3Atetrabydroisoquinoline-4-aceticacid. 

142 (4RS)-2-{(2R,5SM-((2RM-rm-Butylo^ 
carbonyl)-5-phenyl-pyrroUo^e-2-carbbn^^^ 
4-acctic acid. 

143 (3R)-2-{(2R,5S)-l-((2R)-l-Cyctobutylox^^ 
carbonyI)-5-phenyl-pyrrolicline-2-c^ 

3- carboxylic acid. 

144 (3R)-2-{(2R.5S)-l-((2R)-l-Cycioi)entyioxycarbonyl-2^-dihydroindole-2- 

carbonyl)-5-phenyl-pyirolidke-2<arbonyl}-iA3,4-tetrahydroisoquinoUne- 
3-acetic acid. 

145 (3R)-2-{(2RJS)-l-((2R)-l-Cyclopentyloxycarbonyl-23Hlihydroindole-2- 
carbonyl)-5-phenyl-pym)lidine-2-caibonyl }- 1 ,2,3,4-tetrahydroisoquinoline- 
3-carboxylic acid. 

146 (3R)-2-{(2R,5S)-l-((2R)-l-(2-ew-Nor^ 
carbonyl)-5-phenyl-pyrrolidine-2-carbo^ 
3-carboxylic acid. 

147 (3R)-2-{(2R,5S)-l-((2RW-Cyclodociecylo^^^ 
carbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-l^ 
3-carboxylic acid. 
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Example No. 

148 (3R)-2-{N-Phenethyl-N-((2R)-l-«-pn)pyioxycarbony^ 
caibonyl)-glycyl}-l t 2JAtetrafaydroisoqukoIine-3-aceri^ 

149 N-{(3R)-2-{(2S.5R)-W(2RH-iot-Bu^^ 
^onyl)-5-phenyl-pynolidine-2^^ 
3-aceryl}-proline. 

150 (3R>2-{N-2-(2-Methoxypfaenyl)^ 
dfoy(tomdole-2-carbonyl)-^ 
acid. 

151 (3R)-2-{(2R3SM-((2R)-l-(3,3-Dira^^ 
2^onyl)-5-phenyI-pyrrolid^^ 
3-carboxylic acid. 

152 (3R)-2-{(2R5S)-l-((2R)-l-Cyciohep^^^ 
^°nyl)-5-phenyI-pyiroHd^^^ 
3-carboxylic acid. 

153 <3R)-2-((2R5S)-H(2R).^ 
<^°nyl)-5-phenyl-pynoKora^^ 
3-carboxylic acid. 

154 (3R)-2-{(2R5S)-H(2R)-l-((l^ 

dmydroindole-2-carbonyI)-5-phcnyl-pyrroKdine-2-<arbonyl}-U^,4- 
tetrahydroisoquinoIine-3-carboxylic acid. 

155 (3R)-2-{(2R.5S)-H(2RM^^ 

a^ydroindole-2-carbonyl)-5-phenyI-pym)Kdine-2-carbonylJ-l^ 
tcirahydroisoquinoline-3-carboxyIic acid. 

156 C3R)-2-{(2R^S)-l-((2R)-l-a3-Dimethylbutyl)oxycarbonyW 

2- carbonyl)-5-ph e nyl-pyirofidine-2-carbonylJ-lA3,4-tetrabyara^ 

3- aceac acid. 

157 (3R)-2-{(2R5S)-l-((2R)-l-(l.Pi pe ridino)carbonyl-23-dihy^ 

carbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-lA3Atetrahyd^ 
carboxylicaeid. 

158 (3R)-2-{(2R5S)-l-((2R)-l-(N-Cyclohexyi-N-niethylcarbamoyI)-2,3- 
a^ydroindole-2<arbonyl)-5-phenyl-pyrrolidine-2-carbonyi}-12^ 
tetrahydroisoquinoIine-3-carboxylic acid. 

159 f3R)-2-{(2R,5S)-l-((2R)-l-(4-rm-Butylcycioh e xyl)oxycarbonyl-2.3- 
dmydroindple-2-carbonyi)-5-phenyl-pyrrolidine-2-carbonyl}-i 
tetrahydroisoquinolinc-3-carboxylic acid. 
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Example No. 

160 (3R)-2-{(2R.5SH-((2R)-l^ 
dihydn>indole-2-carbonyl)-5-phenyl-pym^ 1*2,3,4- 
tetrahydroisoquinoline-3-carboxyiic acid. 

161 (3R)-2- { (2R,5S)- l-((2R)-H2-/ranj-Methylcy^ 
dihydromdole-2-carbonyl)-5-phe^ 
tetrahydroisoquinoiine-3-carfaoxyiic acid. 

162 (3R)-2-{N-Phenethyl-N-((2R)-l-tf 
dihydroindole-2-carbony^ 
acetic acid 

163 (3R)-2-{(2R,5S)-l-((2R).l-Cyciohexylmcihyloxycarbonyi.2 f 3-^ 
carbonyl)-5-phenyl-pyrrolidine-2-carbonyl }- 1,2,3,4-tetrahydroisoquinoline- 
3-carboxylic acid 

164 (3R)-2-{(2R,5S)-l.((2R).l-(2-Cyclohexylethyl)oxycarbonyl-W 
carbonyl)-5-phenyl-pym>Hdke-2-c^ 

carboxylic acid 

165 N-{(3R)-2-{(2R^^ 
caibonyl)-5-phenyl-pyiroHdine-2-ca^ 
3-carbony 1} -proline. 

166 N-{(3R)-2- { (2R^S)-1-((2R)- l-Neopentyloxycarbonyl-23-dihydroindole-2- 
carbonyl)-5-phenyl-pyiroiidine-2-carbonyl }- 1 ,2,3,4-tetrahydroisoquinoline- 
3-carbony 1 } -proline. 

167 (3R)-2- { (2R,5S)- H(2R)-l-rm-Butyloxyc^onyl^ 
carbonyl)-5-phenyl-pyiToUdtae-2-c^ 

propanoic acid 

168 (3R)-2- { N-3-Methylphenethyl-N-((2R)-l-cyclohexyloxycarbonyi.2,3- 
dihydroindoie-2-carbonyl)-g^ 

acedc acid 

169 (3R)-2-{N-(2-(l-Methylpyrrol-2-yl)ethyl)-N-((2R> 
dihydroindole-2-carbonyl)-glycyl}-i;^ 

acid 

170 (3R)-2-{N-(2-Thienyl)ethyl-N-((2R)-l-cyclohexyloxycarbonyU2,3- 
dihydroindole-2-carbonyl)-glycyl }- 1 ,2, 3,4-tetrahydroisoquinoline- 
3-acedc acid 
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Example No. 

171 (3R)-2-{N-C(2RS)-1^3,4-Tetiafaydronaphth-2-yl).N-((2R)-l- 

cyctohexyloxycarbonyl-2,3^ydroindole-2^onyi)-glycyl}-ia3 r 4- 
tetrahydroisoquinoline-3-aceric acid. 

172 (3R)-24(2R.5S)-1-((2RM-Cycto^ 

cari)onyl)-5-(4-methoxyphcnyl)-pym)UdiM-2<artonyl}-lA3,4. 
tetrahydroisoquinoiine-3-acctic acid. 

173 (3R)-2-{N-(Indan-2-yl)-N-(^^ 

caibonyl)-gly C yl}-l,2^,4-tetrahydroisoqainoiiiie-3-aceticaci4 
1 6. Compounds of Claim 1 or pharmaceutical^ acceptable salts thereof, wherein: 

N 

i 

H . 

(H where R 2 is H and is a double bond), 

or an N-terminally blocked a-amino acid residue containing an aromatic side chain; 
the N-tenrrinal subsntuent is selected from R 2 ; 



b is M X„ xxm 

(X where c = d = e = zero) 




Cis I I _Lni3 XXXVI 



(XV where R 14 and R 15 are H, 
h = 0) 



and wherein: 

R 6 and R 7 are independently H or CH 3 ; 
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R 22 and R 23 are independently H. alkyi (C, - C 8 , linear or branched), -(CH^-R 27 or 
-(CH^-CCMl 27 ; 

X l isH 2 orO 
X 2 isH 2 ,OorS 

17. Compounds of Claim 1 6 or pharmaceurically acceptable salts thereof, wherein: 



A is 




xxxvn 



(XXXV where R l is H andX 1 is O) 

orR 2 -Trp; 

R 2 is tot-butyloxycarbonyl, phenylcarbonyl, phenylmethoxycarbonyl; 

R 6 andR 7 areH. 

R 13 isH. 

18. The following particular compounds within Claims 16 and 17 or pharmaceurically 
acceptable salts thereof: 

Example No. 

110 Htm-Butyloxycarbonyl-tryptophanyl-leucyl J-2,3-dihydroindole. 

111 l-{(2S)-2-(fm-Butyloxycareonyl-tryptophanylamino)-hexanoyl}-2,3- 
dihydroindole. 

112 1- ( (2S)-2-(3-Indoie-3-propanoylamino)-hexanoyl }-23-dihydroindole. 

113 1- { fcrr-Butyloxycarbonyl-tryptophanyl.phenylalanyl } -2,3-dihydroindole. 

114 l-{(2S)-2^rm-Butyloxycaroonyl-tryptophanylanrino)-^phenylbutanoyl)-23- 
dihydroindole. 

/ 15 l-{rc^Butyloxycarbonyl-tryptophanyl-(B<)-ben2yl)-D-aspartyl}-2^- 
dihydroindole. 

116 l-{rm-Butyloxycarbonyl-tryptophanyl-aspartyl}-2,3Kimydromdole. 
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Example No. 

117 l-{ferr-ButyIoxycarbonyi-tryptoplmyi.(y^ben2yl)-glatamyi }-2,3- 
dihydroindole. 

118 Him-Butyloxycarbonyi-oyp^ 

119 2-{terf-ButyloxycarbonyI-aypropfaanyI-D-phenyIaIanyl}-lA3,4- 
tetiahydroisoquinoline. 

120 2-{(2R)-2-(rm-Butyloxycarbonyi-tr^^ 
lA3,4-tetrahydroisoquinoIine. 

19. Compounds of Claim 1 or phannaceutically acceptable salts thereof, wherein: 



A is 




XXXV 



xxxvm 



(IV where R 2 is absent and are double bonds) 

-cor 1 



XXXK 



(V where R 2 is absent and — are double bonds), orR 2 -Trp; 
BisXXni; 
CisXV; 

D is absent, Gly or P-Alanine; 



WO 93/20099 




PCT/GB93/00614 



279 

and wherein: 

R 2 is tert-butyloxycarbonyl, phenylcarbonyl or phenyimethoxycarbonyl; 

R 6 and R 7 are independendy H or CH 3 ; 

R^andRWareH; 

R^isKCH^-CO-D-R 18 ; 

R 18 is -OR alkoxy (d - C 3 , linear or branched), NR^R 25 ; 

R 22 and R 23 are independendy H, alkyl (Cj - C 8 , linear or branched), 
-(CH^-CC^R 27 , -(CH2) 0 -R 27 or-CCH^o-O-CCH^p-R 2 ^ 

a is 0 or 1 
iisO-2 
X l isO,H 2 OTS 
tfisOorHi 

20. The following particular compounds within Claim 19 or their phannaceutically 
acceptable salts: 

Example No. 

121 Ethyl (2R)-l-{rm-butyloxycarbonyl-tryptophanyl-leucyl}-2,3- 
dihydroindole-2-acetate. 

122 Ethyl (2S)-l-{(2S)-2-(rerf-butyloxycareonyl-tryptophanylamino)-hexanoyl}- 
23-dihydroindole-2-carboxyiate. 

123 (2R)-l-{Indole-2K:arbonyl-phenylalanyI}-23^ydroindole-2-acenc acid. 

124 (2R)-l-{(2S)-2-(Indole-2^arbonylaniino)-4-phenylbutanoyl}-2 T 3- 
dihydroindole-2-acetic acid. 

125 3-{(2R)-l-{ (2S)-2-andole-2-carbonylamino)-4-phenylbutanoyl}-2^- 
dihydroindoIe-2-yl) -propanoic acid. 

126 (2R)-1- { (2S)-2-(5-Huoroina^le-2<arbonylaminoH-phenylbutanoyl} -2,3- 
dihydroindole-2-acetic acid. 

127 (2R)-l-{(2S)-2-(5-ailoromtole-2-careonylamino)-4-phenylbutanoyl}-2,3- 
dihydroindole-2-aceric acid. 

128 (3R)-2- { (2S)-2-andple-2-carbonylamino)-4-phenylbutanoyl} - 1,23,4- 
tetrahydroisoquinoline-3-acetic add. 
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Example No. 



129 N-{(2S)-l-{(2S)-2-andoIe-2^arfaonylamino)^phcnyibutanoyl}-2,3- 
dihydroindole-2-acetyl}-glycine. 

3-{(2S)-l-{(2S)-2-andde-2s:arfaonylamino)-4-phenylbutanoyi}-2^- 
(iihy(lroindole-2-carbonylainino}-propanoicacid. 



130 



21. A medicinal composition comprising a compound or a salt thereof as defined in any 
of claims 1 to 20. 



21 The inedicinal composition of claim 21, which acts as a CCK-A, CCK-B or gastnn 
receptor antagonist or agonist 



23. 



The medicinal composition as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by abnormality in a physiological function 
controlled by gastrin, including gastric and duodenal ulcers, gastritis, reflux 
esophagitis, gastric, colonic and other gastrin sensitive cancers, and 
Zollinger-EUison syndrome. 

24. The medicinal composition as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by an abnormality in the physiological function 
controlled by the central CCK-B receptor, including anxiety, psychoses, Parkinson's 
disease, Tourette's syndrome, Huntingdon's chorea, disturbed appetite regulation 
and pain (including the treatment of pain by potentiation of opiate analgesia). 

25. The medicinal composition as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by abnormality in a physiological function 
controlled by the CCK-A receptor including disturbed appetite regulation, ' 
pancreatitis, pancreatic cancer, disorders of gastrointestinal motility (including 
irritable bowel syndrome), and gall bladder dysfunction. 

26. A method of making a compound of the structure A-B-C as set out in any preceding 
claim wherein reactams giving the residues A, Band Care combined sequentially to 
fonn the compound. 
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27* A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B-C (claim 1), which comprises linking the 
sub-unit A to B-C, via an amide bond, particularly by HOBt/WSCD or bis 
(2-oxo-3-oxazolidiny 1) phosphinic chloride mediated couplings. 

28. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B-C (claim 1), which comprises linking the 
sub-unit A to B-C, via a urea linkage, particularly by reacting the free amino 
terminus of B-C with the appropriate isocyanate. 

29. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B-C (claim 1), which comprises linking A-B to 
sub-unit C f via an amide bond, particularly by bis-(2-oxo-3-oxazolidinyl) phosphinic 
chloride mediated coupling. 

30. A process for the production of novel compounds of any of c laims 1 to 20 described 
by general formula A-B-C (claim 1) 9 which comprises functional group 
manipulation of compounds A-B-C prepared as described in any of claims 26 to 29, 
including the hydrolysis of carboxylic esters to carboxylic acids, the removal of 
amino blocking groups, and the replacement of amino or carboxyl blocking groups 
with other blocking groups. 

31. A method of preparation of a medicament for therapy by CCK-A, CCK-B or gastrin 
receptor antagonism or agonism, in particular for the diseases or conditions set out 
in any of claims 23 to 25, wherein a compound as defined in any of claims 1 to 20 is 
associated with a pharmaceutical^ acceptable diluent or carrier. 

32. A method of therapy by CCK-A, CCK-B or gastrin receptor antagonism or agonism, 
in particular for the diseases or conditions set out in any of claims 23 to 25, wherein 
an effective amount of a composition according to any of claims 21 to 25 is 
administered to a person in need of such therapy. 
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